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ABSTRACT
Although advancements in neuroscience research have informed the rationale of
various art therapy interventions and explanatory frameworks, almost no empirical
evidence exists as to how art therapy impacts the brain. Utilizing research that supports
the QEEG (quantitative electroencephalogram) as a means for measuring the impact of
therapeutic interventions, the brain activity of 10 participants was recorded before and
after creating a spontaneous drawing. Each participant, who had 20 minutes to create an
image of their choice using oil pastels, was asked to describe their image and their
process. Paired t tests (p < .05) and z scores were calculated to compare relative power
between pre- and post-intervention QEEG readings.
Although differences were highly individualized and observed in multiple brain
regions and frequencies, each participant in the study showed statistically significant
differences between their pre- and post-intervention EEG readings in relative power.
Relative power difference maps by artist and non-artist groups showed participants with
artistic training displayed high levels of theta increases in the anterior regions paired with
posterior alpha increases. Non-artists displayed posterior alpha increases along with
increases in activity in the left prefrontal lobes in beta 1. These exploratory findings,
which tentatively suggest that the QEEG is a promising means for empirically measuring
the impact of art therapy interventions, support the assertion that art therapy–related brain
processes involve multiple regions and systems on a dynamic continuum (e.g., mood,
artistic training, artistic intention, artistic media, stage of art making, etc.). In addition,
the spontaneous creation of a visual image may be a means for promoting meditative
states of consciousness that could potentially impact affective states.
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CHAPTER 1
Introduction
Neuroscience research continues to inform and advance expressive therapy theory
and practice (Belkofer & Konopka, 2008; Berrol, 2006; Hass-Cohen & Carr, 2008;
Klorer, 2005; Lusebrink, 2004; Malchiodi, 2003; Riley, 2004; Stewart, 2004). Although
the underlying sensory and perceptual mechanisms of how the expressive therapies
promote change are not fully known (Riley, 2004), efforts have been made to understand
more fully the structures and the substrates involved in art (Belkofer & Konopka, 2008;
Hass-Cohen & Carr, 2008; Lusebrink, 2004) and dance/movement therapy (Berrol,
2006), as well as in musical processing (Tramo, 2001). More research needs to be
conducted, but there is a growing consensus that the expressive therapies have the
capacity to impact inter- and intra-hemispheric activity within the brain (Belkofer &
Konopka, 2008; Hass-Cohen, 2008).
Helping to fuel this consensus are neuroscience-informed understandings of how
traumatic events impact brain structures (Perry, Pollard, Blakley, Baker, & Vigilante,
1995; Schore, 2001), human capacities to form healthy interpersonal attachments
(Applegate & Shapiro, 2005; Siegel, 1999), and the limitations of language to process
traumatic events effectively (Klorer, 2005; van der Kolk, 2006). The ability of the
expressive therapies to promote connections via action-oriented and bodily approaches
(Kossak, 2009; Malchiodi, 2006) are consistent with recent applications of the discovery
of “mirror neurons” (Berrol, 2006) and neuroscience-based best practices for treating
traumatized populations (Collie, Backos, Malchiodi, & Spiegel, 2006; van der Kolk,
2006). According to van der Kolk (2006), “if past experience is embodied in current
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physiological states and action tendencies and the trauma is reenacted in breath, gestures,
sensory perceptions, movement, emotion, and thought, therapy may be most effective if it
facilitates self-awareness and self-regulation” (p. 289). Process-oriented arts-based
interventions may help treat traumatized populations by targeting the underlying
neurological and bodily features of their emotions (Hass-Cohen, 2008; Kossak, 2009).
A significant amount of research in the expressive therapies field has applied
neuroscience findings to develop protocols and rationales for creative interventions with
traumatized populations (Buk, 2009; Collie et al., 2006; Gantt & Tinnin, 2009; Klorer,
2005; Lyshak-Stelzer, Singer, St. John, & Chemtob, 2007; Talwar, 2007; Tripp, 2007).
At the center of these applications are an increased understanding of the limitations of
language to effectively process traumatic events (Klorer, 2005; van der Kolk, 2003,
2006), how traumatic events impact the structures of the brain (Perry et al., 1995; Schore,
2001), and how early onset trauma can impact the capacity to form healthy interpersonal
attachments (Applegate & Shapiro, 2005; Siegel, 1999). Taken together, advancements in
neuroscience are countering previous anti-science paradigms and narratives within the
expressive therapies, bridging divides that once seemed impassable (Belkofer &
Konopka, 2008). In short, neuroscience research and theory offers paradigm-shifting
explanatory frameworks for the nonverbal, action-oriented, and interpersonally based
therapeutic potential of the arts.
Despite these advancements and the increasing beliefs that “art therapy exerts its
healing effects by inducing new learning at the structural level of the brain” (Kapitan,
2010, p. 158) and that “science will be central to understanding and defining how art
therapy actually works” (Malchiodi, 2003, p. 17), little is known about what happens to
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the brain during and after art therapy. Current neuroscience-informed art therapy
protocols lack substantial empirical evidence as to how creating a visual image impacts
clients at a neurobiological level. “Historically, it has proved easier to study aesthetic
processes in the viewer rather than in the creator of objects” (Skov & Vartanian, 2009, p.
3). An exciting potential area of art therapy research lies in further exploring the processoriented behaviors of image making. The question remains: How does creating a piece of
visual art impact the brain? Working toward establishing an effective protocol and
method of analysis that explores the biological effects of art making on the brain while
still taking into account the subjective experiences of the creator, the following
dissertation explores QEEG (quantitative electroencephalogram) measures as a means for
attempting to identify how drawing a spontaneous image from one’s imagination using
oil pastels and paper impacts the brain.
Working toward establishing an effective protocol and method of analysis that
explored the neurobiological effects of art making while still taking into account the
subjective experiences of the creator, I explored the QEEG machine as a method for
researching how drawing a spontaneous image from imagination using oil pastels and
paper impacts the brain. The purpose of this study was (a) to evaluate the usefulness of
QEEG measures for conducting art therapy research and the evaluation of treatment, (b)
to explore if and how visual art making impacted the brain, and (c) to work toward
advancing neuroscience-informed models for understanding art therapy.
I hypothesized that creating a drawing for 20 minutes would lead to observable
shifts in patterns of brain activity indicated by differences between the participant’s preand post –art making QEEG readings. The rationale and design of this study are based on
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a preliminary pilot study (Belkofer & Konopka, 2008) that found that drawing an image
from imagination lead to statistically significant differences between a single subject’s
pre- and post-intervention EEG readings. Although patterns of activity will be explored,
the primary goal of this study was to not to generate results that can be generalized nor
identify proof of how art therapy works via the identification of a singular area of the
brain, but rather to further evaluate the design and the method of QEEG investigation in
art making. Will statistically significant differences be observed between the participant’s
individual pre- and post-intervention QEEG readings? Will there be identifiable patterns
of areas of activation and will they be uniformly distributed for each participant? Will
there be an identifiable correlation between the participant’s art image, their artistic
intention, their qualitative responses, and the activity of their brain?
Via this dissertation I have tried to create a model for further studies and point
toward a means for conducting research that meets the demands of quantifiable evidence
without compromising the art-based values of individual expression via reductionist
models. In essence, I have tried to bring a “long love and patient devotion” of the arts and
a “smell of the studio” (Arnheim, 2004, p. 4), to my work in the lab.
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CHAPTER 2
Literature Review
The interdisciplinary nature of a study of the therapeutic impacts of visual art
making on the brain entails an exploration of diverse content that are striking in their
breadth and complexity. Each of the major areas addressed below could constitute their
own individual literature review; therefore, the following discussion attempts to present
the dominant theories, research, and findings that are most relevant to the protocol of this
study as well as the current trends in the field of art therapy. Although I address certain
functions and structures of the brain, the primary emphasis of this literature review
focuses on the generalized functioning of the major lobes of the neocortex related to
visual expression and the visual processing centers of the brain.
In addition, I apply current research on mirror neurons and trauma to aesthetic
behaviors and the ability of the arts to express feelings and regulate emotions
nonverbally, as well as summarizing existing neuroscience-informed protocols and
research within art therapy. Finally, I review current advancements and limitations of
attempts to study art and aesthetics utilizing neuroscience measures via a summary of the
emerging field of neuroaesthetics.
Quantitative EEG
“The electroencephalogram is a record of the oscillations of electrical potential
generated by brain sources and recorded from electrodes on the human scalp” (Nunez,
2009, p. 1). The EEG electrodes do not record the firing of a single neuron but rather a
cluster of cells. “A single electrode provides estimates of synaptic sources averaged over
tissue masses containing between roughly 100 million and 1 billion neurons” (Nunez,
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2009, p. 4). The impact of this neuronal activity results in “currents that flow within and
around the neuron with a potential field sufficient to be recorded by the scalp” (Rowan &
Tolunsky, 2003, p. 1). The firing of these neuronal mechanisms is either inhibitory or
excitatory in capacity. As noted by Swingle (2008), “Your brain is an enormously
energy-hungry organ. It weighs only about three pounds in an adult but consumes more
than 20 percent of body energy when it is working efficiently” (p. 47). The EEG
measures the activity of groups of energy-consuming neurons. “The degree and
localization of this arousal—this flow of energy—directly creates our mental processes”
(Siegel, 1999, p. 3).
Alpha was the first brainwave frequency discovered by Hans Berger in the 1920s,
but it was not until the 1950s that “EEG technology was viewed as a genuine window of
the mind, with important applications in neurosurgery, neurology, and cognitive science”
(Nunez, 2009, p. 2). Despite the arrival of and advancements in computed tomography
and magnetic resonance imaging (MRI), the EEG has maintained a solid position of use
(Rowan & Tolunksy, 2003). The EEG has experienced a resurgence since its earlier use
and seeming demise under the shadow of the aforementioned and other brain-imaging
techniques. This solid position has been afforded the rise of neurofeedback training,
which allows the brain to observe and match its generated electrical activity (Budzynski,
Budzynski, Evans, & Abarbanel, 2009); the growing therapeutic approach of
neurotherapy; and rapid technological advancements in EEG recording techniques. As
noted by Budzynski et al. (2009), EEG recording techniques have become incredibly
advanced since the early days of paper recordings:
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Not too many years ago the electrical signals generated by the brain and
appearing on the scalp were considered too small, too random, and too
meaningless to be considered seriously as a diagnostic indicator of brain activity.
However…computers can now be programmed to process the EEG data in ways
limited only by the creativity of the programmers and the hardware designers. (pp.
xxi–xxii)
In addition to technological recording advancements large databases have grown
more accurate in their ability to statistically compare the brain activity of a single person
to large normative data sets (Budzynski et al., 2009). The combined impact of these
advancements has afforded clinicians the ability to design, target, and assess
interventions to shift and/or normalize brain functioning. Pathology can now be
determined along with self-report measures and clinical observations by viewing the
patterns of brain activity in relationship to normalized distributions. As clients approach a
more normalized distribution in regards to the observable patterns of their subjective
brain processes one can expect their symptoms and negative behavioral patterns to
decrease (Swingle, 2008).
This approach of attempting to normalize treatment is at the heart of neurofeeback
procedures that make up the growing field of neurotherapy or neurobehavioral therapy
(Swingle, 2008; White & Richards, 2009). Although a thorough discussion of
neurotherapy is beyond the scope of this dissertation, this approach to treatment is
holistic and “not a stand-alone treatment” (Swingle, 2008, p. 21) that relies heavily on the
paradigm shift from viewing the brain as a fixed organ unable to change to embracing the
relationship and the experience-dependent neuroplasticity of the brain (Siegel, 1999).
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According to Swingle (2008, “the scientific data suggest that the brain can learn to
change its ‘biological wiring’ patterns and functions in an improved manner” (p. 33).
The ability of the brain to regulate and alter its functions and structure is at the
center of neurotherapy approaches, which use the QEEG to assess the presence of various
brain states related to the patterns of neuronal firing. “The QEEG differs from the
conventional visual EEG in that the QEEG converts the brain waves into numerical
form” (Swingle, 2008 p. 36). These patterns of activation are expressed in terms of
frequency bands and wavelengths or brainwave patterns (which will be discussed in
greater detail in the ensuing pages) and charted into topographic maps. These brain waves
constitute and are synonymous with various brain states that are not only observable and
measurable but the degree and fluidity of their onset have been shown to be associated
with various tasks, behaviors, and pathologies. “Specific brainwave patterns are
associated with specific physical and mental states. For example, several brainwave
patterns are associated with a predisposition to depression” (Swingle, 2008, p. 7). These
patterns may be indicated by abundance or by a dearth of observable frequency band
activity. Persons who suffer from sleep disturbances and high levels of anxiety often
display a deficiency in the frequency (theta) that is associated with the brain’s ability to
“quiet itself “(Swingle, 2008, p. 45).
Although they may at first seem to be divergent approaches (one emphasizing
science and the other art) neurotherapy/neurobehavioral therapy and art therapy
approaches share common threads in their relationship-centered and action-oriented
approach to interventions and reliance on strength-based approaches. “Neurotherapy thus
represents a complete shift in the way we deal with mental problems. . . . Neurotherapy

20
offers hope rather than resignation, feelings of dignity rather than deficiency,
empowerment rather than dependence, self-determination as opposed to disappointment”
(Swingle, 2008, p. 9). In addition, although art therapy and neurotherapy are both
relatively new fields, neither are new methods of intervention.
Although perhaps surprising, self-regulation of brain activity has been practiced
for thousands of years in meditation, yoga, and the martial arts. Elmer Green, at
the Menninger Clinic in Topeka, Kansas, observed that people practiced in
meditation produced high-amplitude slow-frequency brain signals when in
profoundly relaxed states. (Swingle, 2008, p. 3.)
The similarities between neurotherapy and art therapy can be profound if one liberates
thinking from reductionist paradigms of art therapy and the brain and rather views the
potential of art-related behaviors to promote highly subjective variations in cortical
activity. For example, White and Richard’s (2009) description of neurobehavioral therapy
could easily be applied to art therapy:
Neurobehavioral therapy approaches brain, mind, emotion, feeling and their
behavioral expressions as a multilevel matrix, a complex functional system of
many dimensions—physical and perceptual, local and non-local, quantum in
nature—about which mechanisms of change are just beginning to be understood.
(p. 143)
I argue that in a similar way the arts have always been used as a means for selfregulation as well as an avenue for self-expression. As noted by C. Moon (2010), the
assertion that “self expression is always the motivator or is uncomplicated by other
motivating factors” (p. xx) is a frequent and “an erroneous assumption on the part of art
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therapists” (p. xix). An understanding of the application of art therapy interventions and
behaviors must be made in the context of the relationship between the client and the
therapist and take into account the complexities of the individual as well as the divergent
qualities of art-making behaviors. “Art is the product of organisms and therefore
probably neither more nor less complex than these organisms themselves” (Arnheim,
2004, p. 2). The assertion I make in this dissertation is that although these qualities are
diverse and related to the nonverbal sensory-based and action-oriented qualities of art
making, they still at some level involve the brain (Belkofer & Konopka, 2008). This view
is art-based (McNiff, 1992; B. Moon, 2009) in its debt to Seiden’s (2001) assertion that
art materials are imbued with inherent properties and that an engagement with these
properties can steer and inform treatment.
The Role of the Body and the Brain in Art and Trauma
Of particular impact on the expressive therapies field is research that suggests that
traumatic events stimulate subcortical regions of the brain involved in emotional
processing, essentially bypassing brain regions that deal with the regulation of emotion
(van der Kolk, 2006). According to Hughes (1999), “our emotional apparatus is older
than the uniquely human cerebral cortex, and to some extent independent of it” (p. 38).
We often experience emotions independent of our higher order, conscious, logical, and
analytical brain, informing and shaping our reality via the physiological variations in our
regulatory states.
Repeated exposure to real or perceived threats, such as those that would be
associated with psychological and physical trauma, can ultimately alter one’s experience
of reality and the self via the heightened responses of these emotional processing
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systems. These heightened responses are related to hormonal variations and highly
activated baseline levels of arousal (Siegel, 1999). One’s generalized state of being, a
person’s felt and psychological response (made up of sensations and feelings) of
homeostasis to the world, is related to the physiological and hormonal output of the body
and the brain. The communication between our cells, the flow of blood and oxygen, and
the secretion of hormones directly constitute how we experience our realities.
Trauma often robs a person of the ability to experience the world in a safe and
engaged way, resulting in the inability to connect with one’s own emotions (van der
Kolk, 2006). This embedded sense of a lack of safety as well as a disconnect from the
self is related to a disconnect from the body. “Trauma victims tend to have a negative
body image—as far as they are concerned, the less attention they pay to their bodies, and
thereby, their internal sensations, the better” (van der Kolk, 2006, p. 287). A
disconnection to one’s emotional being (which again is directly related to a lack of
connection to the body) can render victims of trauma incapable of developing healthy
interpersonal relationships and connections as well as processing their traumatic
memories in a clear narrative format. Such persons become removed from their own
internal realities and in effect their own emotions, unable to explain or put together the
pieces of their reality. The cumulative effect of these phenomena means that traditional
verbal therapies as well as insight- and narrative-based approaches may be ineffective.
The goal of treatment shifts to a more experiential base.
Rather than trying to make meaning of past experiences via narrative descriptions,
van der Kolk (2006) suggested patients learn to regulate their emotional states in the
present via the use of bodily-oriented therapies. In addition, he argued that traumatized
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persons “need to learn that it is safe to have feelings and sensations” (van der Kolk, 2006,
p. 287), without which they can become trapped in state of helplessness, unable to take
action and organize their emotional responses, thus leading to a chronic state of “physical
immobilization” (van der Kolk, 2006, p. 283).
The arts excel in their ability to help people tap into feelings and sensations in
powerful but safe ways. “Expressive therapies add a unique dimension to psychotherapy
and counseling because they have several specific characteristics, not always found in
strictly verbal therapies, including, but not limited to, (1) self-expression, (2) active
participation, (3) imagination, and (4) mind-body connections” (Malchiodi, 2005, pp. 8–
9). These characteristics are consistent with current understandings of how trauma is
stored in the brain and the body, impacting levels of hyperarousal and capacities for selfregulation. According to van der Kolk (2006):
If past experience is embodied in current physiological states and action
tendencies and the trauma is reenacted in breath, gestures, sensory perceptions,
movement, emotion and thought, therapy may be most effective if it facilitates
self-awareness and self-regulation. Once patients become aware of their
sensations and action tendencies they can set about discovering new ways of
orienting themselves to their surroundings and exploring novel ways of engaging
with potential sources of mastery and pleasure. (p. 289)
The expressive arts fit van der Kolk’s bill of “effective” treatment of PTSD in their
reliance on sensory and bodily action-oriented processing that promotes the learning and
experience of new tasks and behaviors in a safe and pleasurable way. Thus, perhaps
ironically, brain research (in particular relation to trauma) is placing the body and the
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nonverbal somatic phenomenological responses of clients at the center of therapeutic
treatment.
These mind–body issues are directly relevant to neuroscience-based theories and
frameworks. “The body may actually be considered an extension of the brain. We cannot
conceive of the brain and body as two separate entities. They are intimately linked
together” (Newberg & d’Aquili, 2000, p. 54). The expressive therapies are linked via
their reliance on action-oriented approaches to treatment as well as mind–body
interventions (Malchiodi, 2006). Kossak (2009) theorized that “all of the arts by nature
affect the body . . . painting, sculpture, music making, dramatic enactment, poetry, and of
course movement all involve the body in one way or another” (p. 14). The bodilycentered approach to treatment afforded by neuroscience may be a central tenet that links
the subgroups of the expressive therapies. In addition, the application of neuroscience
frameworks to the expressive therapies affords the chance to revisit assumptions about
the relationships between our brain, mind, and body, calling into question the split
between the body and the mind. For example, Newberg and d’Aquili (2000) emphasized
the difference between the mind and the brain:
To begin with, it is important to distinguish what is meant by brain and what is
meant by mind, since these terms are often used rather loosely. Perhaps the easiest
way to understand the relationship between the mind and the brain is to regard the
brain as the structure that performs all of the functions and the mind as the
product of these functions. Thus, the mind and brain may be considered two ways
of looking at the same thing. The brain refers more to the structural components,
and the mind refers more to the functional components. (p. 54)
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Without the brain there would be no mind (Searle, 2004). Similarly, without the
brain there would be no art, and no expressive therapies. Although criticisms within the
field have been leveled against the mechanistic qualities of science threatening to strip
the arts of their essence and/or soul (McNiff, 1992; B. Moon, 2009), these arguments fail
to acknowledge that the essence of all creative arts is fundamentally reliant on the
physical processing and features of the brain (Belkofer & Konopka, 2008) and the
perceptual and sensory processes of the body. The creative arts therapies depend on
fundamentally sensory and perceptual behaviors bound to the laws of gravity (movement
therapy), the harmonic vibrations of sound and the physical properties of their harmonic
intervals (music therapy), and so on. In other words the arts do not exist in a vacuum
outside the confines of the reality of our natural world, but rather the arts manipulate our
reality and our environment; channeling, emphasizing, deemphasizing, and ultimately
translating natural phenomenon into transformative events. The cumulative impacts of
these transformative events (which are by definition perceptual and sensory by nature)
have the ability to alter one’s perception of and ultimately concept of reality, thus leading
to therapeutic change.
How such events attain their impact is a complicated and perhaps immeasurable
question, but the essence remains that at some level these phenomena must involve the
body and the brain and are thus intrinsically linked to the underlying workings and
processes of these systems. In the case of visual art, “all art must obey the laws of the
visual system” (Zeki & Lamb, 1994, p. 607). This is not to say that art is reducible to the
components of brain functioning but rather that at some level, due to the inherent
perceptual processing entailed in the making of images, the movement of the body, the
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creation of sound, and so forth, all creative arts entail the functioning of the brain and its
inherent features and organizational systems. Because the creative arts are fundamentally
action- and perception-oriented, the brain and the body are fundamentally involved. In
other words, it is self-evident that the arts impact the brain, yet exactly how this is so
remains uncertain.
Neural Nets and Neurons
The brain fires electrical chemicals via the physical process of energy-consuming
neurons, which are the fundamental cells of the brain and the nervous system (Carr,
2008). Neurons communicate via synaptic transmission, where a nerve impulse is:
transmitted from one neuron to another; includes the axon terminal, synaptic cleft,
and receptor sites on receiving cell. Neurotransmitters are substances that are
released by a transmitting neuron at the synapse and alter the activity of the
receiving neuron. The brain has an estimated one hundred billion neurons, which
are collectively over two million miles long. (Siegel, 1999, p. 13)
The chemical release of neurotransmitters helps to constitute our emotional makeup as
well as the concept of the self and one’s emotional and psychological frameworks for
understanding the world (Siegel, 1999). Subjective experience is therefore physical,
biological, and essentially linked to the brain.
Neurons and their functioning are overwhelming in their complexity. According
to Siegel (1999):
Because of the spider-web-like interconnections, activation of one neuron can
influence an average of ten thousand neurons at the receiving ends. The number
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of possible “on-off” patterns of neuronal firing is immense, estimated as a
staggering ten times ten one million times (ten to the millionth power). (p. 13)
These patterns are related to synaptic transmission, which involves the release of
neurotransmitters that either excite or inhibit the receiving cell. Common examples of
neurotransmitters are dopamine and serotonin. Carr (2008) noted, “This sequencing of
neurons forms neural networks that have specific functions like moving a muscle or
stopping impulsive actions. . . . Every cell in the network has receptors differentiated to
receive specific neurotransmitter molecules like a key in a lock” (p. 76).
Mirror Neurons and the Role of Empathy
A major finding in the world of neuroscience is the identification of a group of
neurons called mirror neurons. A person’s mirror neurons fire when watching other
people perform a task as if the person watching was actually performing the task
(Franklin, 2010). A team of Italian researchers discovered mirror neurons accidently
while studying the motor behaviors of monkeys (Gallese, Fadiga, Fogassi, & Rizolatti,
1996). Via electrodes applied to the monkeys’ scalp, brain activity was being recorded
while the monkeys performed the simple motor task of reaching for a peanut. As one of
the team members reached for a peanut while the monkey was still hooked up to the
electrodes, the monkey, who did not move but rather watched the researcher move,
displayed neuroactivity that was the same as when the monkey itself actually picked up
the peanut. In other words, the monkey’s brain fired in the same manner while watching
the researcher move as it did while the monkey actually moved. The researchers
conducted more tests. These repeated measures supported the initial findings, eventually
leading to the discovery and theory of mirror neurons.
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This view has had widespread impacts and has led to substantial debates. Of
particular interest to the expressive therapies is the implication that mirror neurons are
primarily involved in our capacity for empathy, metaphoric compression, and aesthetic
responses, and the theory that individuals who fall within the Autism Spectrum Disorder
(ASD) scale may be suffering from faulty mechanisms within the mirror neuron system.
For example, Oberman et. al. (2005) found that participants on the ASD scale displayed
different brain activity than participants without autism when viewing a video “of an
experimenter opening and closing the right hand” (p. 193). Oberman et. al. utilized the
EEG to measure the patterns of neuronal firing and found that the participants on the
ASD scale did not respond to the perceived movement in the same manner as the control
group. The authors proposed that the literal responses and lack of metaphoric expression
associated with autism “may arise form a dysfunction in the mirror neuron system”
(Oberman et al., 2005, p. 196), and that metaphoric comprehension may be linked to the
“embodied mechanism” associated with mirror neurons (Oberman et al., 2005, p. 196).
In other words, processing metaphors may be related to the ability of our brains to
respond to our own bodily and motor responses. Individuals who fall on the ASD scale
may struggle to form interpersonal attachments because they may be physiologically
unable to attune to the states of others. This attunement would be felt or embodied for the
majority of the population, but for those within the ASD scale, the faulty mirror neuron
system fails to register the appropriate somatic empathic markers. The embodied
mechanisms of the mirror neuron system enable us to understand and relate to others
because of the felt response afforded by our mirror neuron system. People on the ASD
scale may be unable to relate to others because they cannot feel and ultimately imagine
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what others are feeling. As a result, they may be unable to generate imaginative responses
that are essential for abstract thinking and metaphor.
Mirror Neurons and Aesthetics
Freedberg and Gallese (2007) applied the mirror neuron system to theories of art,
asserting that empathy is an essential component of aesthetic experience and directly
related to the “as if” embodied response afforded by the mirror neuron system. According
to Freedberg and Gallese, the brain responds to what is occurring in a picture as if it was
actually occurring to the viewer in real life. “The viewing of images of punctured or
damaged body parts activates part of the same network of brain centers that are normally
activated by our own sensations of pain, accounting for the feeling of physical sensation
and corresponding shock” (p. 198). Although they are certainly related to works of art,
such bodily responses are hardly exclusive to aesthetic phenomenon; observing a person
making an embarrassing social faux pas often evokes a strong somatic feeling of
discomfort that results in bodily expression (e.g., wincing, covering the eyes, or
recoiling).
Freedberg and Gallese (2007) note how even images that are non-emotional
and/or nonobjective can evoke “bodily resonances . . . in which beholders might find
themselves automatically simulating the emotional expression, the movement or even the
implied movement within the representation” (p. 197). Thus not only does the content of
the art piece evoke responses from the mirror neuron system, but the nonobjective
qualities, such as traces of movement or brush strokes, may evoke responses as well, thus
indirectly validating the impact of abstract and nonrepresentational art. Nonobjective art
can elicit emotional reactions from the viewer free of psychological content afforded a
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discernable image or narrative by stimulating “empathic engagement of the observer” via
“activating simulation of the motor program that corresponds to the gesture implied by
the trace” (Freedberg & Gallese, 2007, p. 202). The gesture of a mark may make us feel
the sensation of a swoosh across a canvas as if we are being swept away even though the
image is static and free of any discernable narrative.
According to Freedberg and Galllese (2007), viewing a work of art can trigger
both physical and feeling responses related to the content of the image, as well as the
“movement or implied movement within the representation” (p. 197). The authors noted
how research has shown that even viewing a stationary image, such as a picture of a
person reaching for a cup, activates the mirror neuron system in much the same way as
actually observing this action being performed in real time. Viewing the static image of a
hand grasping an object evokes the same response as actually watching a hand grasp an
object.
Therefore, the mirror neuron system is stimulated not only by observing others
performing movements in real time, but also by static images of movement (as would be
characteristic of a figure painting). Moreover, Freedberg and Gallese (2007) noted how
“the observation of a graspable object leads to the simulation of the motor act that object
affords” (p. 200). In other words, viewing the stationary image of a bottle in a still life,
for example, evokes the motor areas in the brain associated with the task of grasping for a
bottle. The brain responds not only to the movement or task but also the objects
associated with the task. Thus viewing a painting of a pair of scissors is likely to activate
the motor areas of the brain that are activated and involved in the act of physically using
scissors. In this view, objects evoke various intentions that are reflected in the activation
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of the brain (which has stored over time a neurological task-specific map of the object)
and that seem to prime the brain for the tasks that they entail.
Mirror Neurons and Art Therapy
The burgeoning theories and research on mirror neurons have significant
relevancy for art therapy in that there is empirical support for the empathic, emotional,
bodily-based responses afforded by the activation of circuitry and systems within the
brain associated with simply viewing an image. According to Buk (2009), mirror neuron
research:
indicate[s] that, on an embodied simulation level, the act of creating a piece of art
can be induced by being in the presence of such graspable objects as art-making
materials, looking through reference material, and watching and listening to an art
therapist or other members of an art therapy group making art. (p. 65)
One may be impacted on a brain-based level by simply watching others making art. The
therapeutic implications of viewing art and art processes may be therapeutic in their
activation of brain regions that would be activated as if the viewer was actually making
the imagery. People with limited motor and cognitive functioning then could potentially
benefit from the neural stimulation afforded by being around creative behaviors even if
the person was unable to move. An exciting area of research could be to see if the brain
activity of people who are unable to move due to paralysis or old age, for example,
showed activation of the motor areas of their brain when watching others making art.
Mirror Neurons and the Embodied Response
Returning again to the proclivity of current trends in neuroscience to reemphasize
the role of the body, Freedberg and Gallese (2007) noted that although the art theory in
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the 19th century emphasized the role of physical responses in experiencing a work of art,
art history in the 20th century largely has neglected the role of the “embodied empathic
feeling in the observer” (p. 199), bracketing aesthetic experience and art as “a matter of
pure cognition” (p. 199). It would not be a significant stretch to apply the “pure
cognition” view to the practice of psychological treatment, which may in pursuit of
empirical evidence and cognitive psychology rely overly on thought and language as the
cornerstones of treatment.
The ability of visual imagery such as art to evoke empathic responses may lead to
the powerful interposal connections that art making affords in group therapy treatment
(B. Moon, 2010). A client who shares the image of a traumatic memory, for example,
would likely induce a shared emotional experience in the other group members, resulting
in a communal emotional resonance. Although such views are the cornerstone of art
therapy treatment, until recently they have struggled for empirical foundations and
evidence.
In addition, the embodied simulation afforded by the mirror neuron system of art
making is related to vicarious traumatization as well as therapeutic burn out. Witnessing
trauma-laden imagery and experiencing states of attunement with clients may overwhelm
therapists (Fish, 2008) as the repetitive exposure to imagery may trigger multiple
responses in the energy-consuming empathic mirror neuron systems in the brain. Franklin
(2010) applied the concept of mirror neurons to the debate within art therapy of whether
to make art alongside the client, suggesting that “research on mirror neurons supports the
idea that it is helpful for clients to observe the art therapist modeling an art process” (p.
162). Citing the ability to teach techniques and skills, as well as the ability to
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empathically respond, contain, and steer treatment via art-based explorations, Franklin
noted the role of mirror neurons and visual imagery in promoting states of “empathic
attunement” in therapeutic settings in which a visual dialogue is achieved between the
client, the image, and the therapist:
In essence, the art therapist receives the affect of the client from his or her art and
other layered expressions, manages initial ambiguities by skillfully filtering this
material through personal yet objective identifications and associations, and offers
back an artistic response. (2010, p. 164)
Franklin asserted that such empathic responses could promote states of attunement that
are powerful in their intimacy, communicative power, and emotional resonance. The
involvement of mirror neurons is likely involved with the powerful interpersonal
connections afforded by the process of art making.
Such a view is consistent with the vulnerability and intimacy people often feel in
a therapeutic setting as well as the simple act of sharing their art with others (B. Moon,
2010). Sharing one’s art allows the possibility of interpersonal connections as well as
feelings of rejection, both which can be felt as incredibly salient events. The functional
specializations as well as the strong emotional states associated with attunement and
misattunement likely reflect this importance. Once again these bodily states of empathy,
attunement, and misattunement, which would on some level be occurring in and reliant
upon structures and systems within the brain, assert the role of the felt exchange that is
not reliant upon language processing. According to Siegel (1999), “words are quite
limited in their ability to convey our internal states. Attunement to one another’s
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nonverbal means of communicating emotional experience is a much more direct and
satisfying mechanism for joining with others” (p. 155).
Research on mirror neurons is emphasizing that the nonverbal bodily response of
image making and viewing may be a central curative mechanism in art therapy treatment.
Such an emphasis has profound implications for working with traumatized populations,
who often struggle to process their trauma in linear verbal narratives, but rather
experience the trauma as a somatic blueprint impacting individuals’ ability to regulate
their levels of arousal (van der Kolk, 2006). Bodily-focused and neuroscience-informed
approaches to treating trauma have been utilized by Klorer (2005), who emphasized the
“tendency of PTSD patients to re-experience emotions as physical states rather than as
declarative verbal memories” (p. 216). Klorer suggested that art therapy with traumabased populations should rely on client-guided treatments that process the memories and
events nonverbally, as opposed to relying on directive-guided treatment that strives to
process the trauma via language.
Additional applications of neuroscience-informed creative therapy trauma work
that emphasize the nonverbal bodily impact of trauma have been presented by Gantt and
Tinnin (2009), who utilized art to help patients struggling with “alexithymia.” Gantt and
Tinnin reversed the “usual sequence of therapy” via their use of image making to help
clients process the emotional impacts of the traumatic event as opposed to the “meaning
of the event” (p. 151). Citing the proclivity of traumatic memories to overwhelm clients
with PTSD, Gantt and Tinnin emphasized the ability of traumatic memories to be
experienced in the present and relived in the here and now. In support of the previously
mentioned findings by van der Kolk (2006), the authors warned that clients can become
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unsafe or even re-traumatized by verbally processing their traumatic memories and assert
the importance of addressing the trauma on a bodily level: “Trauma is a nonverbal
problem; hence, a nonverbal resolution is in order. Once the disastrous effects of the
traumatic event have been reversed then one can proceed to working on the meaning of
the event, but not before” (Gantt & Tinnin, 2009, p. 151). Gantt and Tinnin concluded
that an inability or a hesitation to verbally process an image may not be a form of
therapeutic resistance, but is rather consistent with neurobiological findings that cite the
inability of traumatized persons to access traumatic memories within their brains.
In summary, neuroscience theories support the idea that creative expression is not
just an adjunct tool of verbal therapy, but is rather an independent and self-sufficient
curative agent of change asserting the role of felt responses and nonverbal bodily
responses related to patterns of electrical activity as well as systems and structures within
the brain. Neuroscience-based understandings of trauma support the call and rationales
for more art-based responses to treatment (B. Moon, 2009), as well as moving away from
a “primitive type of categorization” that divides art and science (Gantt, 1998, p. 3). It is
essential to not oversimplify the use of language in regards to PTSD treatment, but it is
nevertheless important to emphasize how words are utilized (Buk, 2009). Although the
expressive therapies may not necessarily rely on language for processing (Malchidodi,
2006), the arts allow for traumatic material to be “externalized in the form of images or
objects” (Collie et al., 2006, p. 160) that can lead to the processing of past traumas in a
safe and nonthreatening way. “When the possibility of making art is facilitated . . . the
different languages of the mind can be ‘spoken,’ and a concrete place can be found for
the traumatic memories to exist without dominating everyday life” (Buk, 2009, p. 73).
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Art Therapy Neuroscience-Informed Protocols
In addition to the utilization of art as a means for processing traumatic events
nonverbally, a growing amount of art therapy literature has reported on the development
of various treatment protocols that borrow heavily from neuroscience research, which
emphasizes the impact of early onset trauma on brain development (Perry, 2002) the role
of implicit and explicit memory in relation to accessing and experiencing traumatic
memories (van der Kolk, 2006), the impact of trauma on the underlying substrates and
emotional processing and language centers of the brain (Rauch et. al., 1996), and the
impact of unhealthy attachment relationships on development (Schore, 2001). An
overview of the majority of neuroscience-informed art therapy protocols emphasized the
differentiation of the right and left hemispheres, ascribing visual expression with the right
side of the brain and language with the left.
For example, Tripp (2007) noted previous research that suggested nonverbal
processing of trauma is an effective treatment intervention in that language-processing
centers are “turned off” during recall of a traumatic event, while emotional centers are
“turned on.” Tripp implemented the use of bilateral stimulation (the activation of both the
right and the left hemispheres) combined with art and verbal processing as a method for
processing trauma. Utilizing an Eye Movement Desensitization and Reprocessing
protocol in which “multiple, consecutive images are created in conjunction with ongoing
bilateral tactile and auditory stimulation” (2007, p. 178), Tripp instructed her clients to
draw an image of their traumatic memories while focusing on reflective self-statements.
At the same time, sounds were played via headphones, phasing in and out of the right and
the left ear while subtle vibrations were inducted behind the client’s left and right knees.
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Tripp concluded that the multisensory and intra-hemispheric activation of this protocol
can be an effective means to process trauma as a result of the integration of traumatic
memories via bilateral hemispheric activation and the emergence of old memories
brought to the surface via the protocol’s audio and tactile stimulation. Tripp argued that
this integration of past memories allowed the client to make new connections in the
present and noted how the bilateral “auditory and tactile stimulation . . . may have been
useful in keeping her relaxed and focused on the art while moving through the difficult
material” (2007, p. 180).
McNamee (2004, 2006) used a bilateral protocol in art therapy to promote the use
of both the right and the left hemispheres via various sensory-based art activities that
promote the use of both the dominant and the nondominant hands, as well as a combined
use of nonverbal and verbal processing. Applying seminal split-brain research that
differentiated the tasks of the left and right hemispheres, McNamee (2004) used scribble
drawings along with verbal expression as a means to promote both right- and left-brained
responses. Emphasizing the ability of the left hemisphere to make verbal interpretations
that are often incorrect in their self-serving biases as opposed to the right hemisphere’s
more “real” response, McNamee (2004) hypothesized that language-based interpretations
in therapy may hide the true emotional content that would be unveiled more
spontaneously by an activated primarily nonverbal right hemisphere. The author cited a
case study in which her client made spontaneous scribble drawings, which the client then
verbally processed, interpreting her own art making. McNamee (2004) noted the
elaborate narratives the client applied to her scribble drawing and concluded that:
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The left-brain modality was traditional talk therapy, while the right brain modality
focused on annotated scribble drawings. Terry’s use of scribble drawings was
clearly resourceful, integrating both the nonverbal right brain and the verbal left
brain with her identification of images and metaphorical stories. (p. 141)
Although McNamee’s (2004) application of the right brain and left brain responses
are well supported in the acknowledgment of the language processing centers’ tendencies
to smooth over more and reframe the experience of the right hemisphere, as it stands
there is no evidence that scribble drawings necessarily activate the right hemisphere nor
is there evidence that verbal-based therapy approaches are exclusive to the left side of the
brain (certainly metaphor and free association, for example, would entail fully active
right brains). Thus, a significant limitation of the majority of art therapy neuroscience
applications resides in their lack of empirically-supported foundations as to what is
actually occurring in the brain during the time of the session. Although this distinction
may be unwarranted in that clinical protocols are typically built upon existing empirical
research as opposed to being designed to generate data themselves, it is important to
refrain from discussing likely occurring brain activity as if it is actually occurring (it is
worth noting that this criticism is hardly restricted to art therapy). In regards to these
bilateral protocols McNamee (2006) emphasized this distinction:
It is important to note that while current research describes in a limited way the
relationship between experience and neural architecture, it is only possible to
speculate on the possible relationship between the bilateral art intervention and
any perturbation of neural architecture. For now, change in behavior will have to
suffice. (p. 13)
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Chapman, Morabito, Ladakakos, Schreier, and Knudson (2001) researched the
effectiveness of an art-based intervention called the Chapman Art Therapy Treatment
Intervention as a means for reducing PTSD symptoms in children. Utilizing a subject
pool of 85 participants who were receiving care in a California hospital, the researchers
measured the reduction of PTSD symptoms in participants divided into three categories:
those who had experienced trauma and received the art therapy protocol, those who had
experienced trauma but did not receive art therapy, and those who did not display
symptoms of PTSD. A comprehensive and well-designed study, the researchers did not
find significant differences between the groups but did note “evidence that the children
receiving the art therapy interventions did show a reduction in acute stress symptoms”
(Chapman et al., 2001, p. 100).
Although Chapman et al. (2001) grounded their interventions in PTSD research and
theory, the intervention attempted to incorporate kinesthetic and motor activity via art
making to promote relaxation and the reduction of tension. Once again, although the
rationale for the intervention is clear and the rationale and design are supported
empirically, the authors stated: “The drawings or kinesthetic activity activate the limbic
system, the center for emotional and perceptual processes” (Chapman et al., 2001, p.
102). It remains self-evident that drawing likely relies on kinesthetic activity, yet no
research currently exists that proves that limbic activation is connected with drawing, nor
did the study produce any data indicating that the protocol stimulated these brain regions.
The authors noted that the evidence for the limbic areas being stimulated by the drawings
is displayed by the outbursts of emotions and behaviors of the clients. Although this
observation supports the evidence for the involvement of emotional processing, the
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authors are unclear as to whether the emotional outbursts were related to the drawing or
the motor activity. Also, children who do not show signs of emotional expression may
still be experiencing strong emotional reactions to their work that they may be more
skilled at hiding. I may perhaps be overly critical in my emphasis, but I argue that more
conservative applications of which brain regions are likely involved in art therapy
protocols could deter the temptation to refer to working hypotheses of how art making
impacts the brain as measured real/time findings. Absorbing neuroscience theory as a
rationale is one thing, but claiming conclusive activation of identifiable systems of the
brain is something different entirely.
Talwar (2007) utilized neuroscience-informed trauma theory to establish an artbased protocol for helping clients confront traumatic events and memories via the
promotion of dominant and nondominant hand paintings. Via the stimulation of both the
left and right brain hemispheres, Talwar hoped to help the clients work “through the
memory until there are no longer any feelings or disturbance at the recall of the traumatic
event” by activating both the right and the left sides of the brain (2007, p. 31). Talwar
argued that by engaging multiple brain regions, clients would be able to process more
fully their original right brain responses, because the emotional “memory is assigned a
narrative of beginning, middle, and an end” (2007, p. 34).
Yet it is not clear that nondominant hand responses promote a direct causal
activation of the opposite or different brain region; if this were so, then all right-handed
people would have left-brained–dominant responses during art making, and vice versa.
Furthermore, although handedness is certainly related to the kinesthetic and motor-related
issues of art making, these motor activities are but one level of the stages of art making,
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as noted by Lusebrink’s (2010) model of the Expressive Therapies Continuum. Thus
Talwar (2007) failed to take into account the complex and multifaceted cognitive
qualities of art making, reducing a perceptual phenomenon to a motor activity.
In summary, although these studies incorporate neuroscience theory, no empirical
evidence supports the idea that these intra-hemispheric changes actually occurred,
therefore regulating these approaches to “metaphors for the processes we hold dear”
(Johnson, 2009, p. 17). In addition, it seems that these metaphors remain oversimplified
in their scope and applications, running the danger of dividing the brain into “either/or
processes,” marked territories that echo narratives of marginalization and domination.
Such a projection seems related more to narratives within the profession than accurate
processes within the brain.
As it stands, it is difficult to pinpoint what activities would emphasize a more left
or right brain response, with inter-hemispheric and intra-hemispheric variations likely
changing throughout the various stages of the creation of the visual image, depending
upon the content of the image as well as the education and training of the artist. “Both the
right hemisphere and the detailed, analytic, and sustained attention of the left hemisphere
are simultaneously involved in the production of visual art” (Zaidel, 2005, p. 7). The
brain is hardly fixed during creative activity, but rather dynamic. “It might be stated that
creativity is everywhere” (Dietrich & Kanso, 2010, p. 838).
Left and Right Brain
The emphasis on a unilateral right brain response to art making may be
oversimplified and a significant limitation of existing art therapy applications of “brainbased” interventions. Although activation of the right hemisphere may be involved in the
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production of visual imagery and even dominant in some respects, this does not mean
that the right hemisphere is exclusive to creative behaviors or the creation of visual
imagery. Zaidel (2009) called the misnomer that art and creativity are somehow a product
of the right hemisphere a “sweeping notion,” noting that “being only a suggestion or a
hypothesis in the first place, albeit with mesmerizing appeal, it inhibited for decades the
art-brain relationship search” (p. 154).
Zaidel (2005) presented a convincing summary of why art is not localized to one
area or region of the brain (i.e., the right hemisphere) via various examples of artists who
suffered brain damage and/or degenerative effects of disease and not only continued to
make art, but did so in a way that was consistent with their original style and manner of
working. “Currently, rather than a single region, given the available data, it would appear
that art is the functional realization of multiple components that engage many regions in
the brain” (Zaidel, 2005, p. 5). Zaidel noted how art functioning is distinct from the
localized features of language, which can be lost due to damages to identifiable regions
of the brain such as Wernicke’s and Broca’s areas. Whereas the ability to speak can be
lost, damage to the brain has shown variations in style, content, and qualities of visual
production, but not “loss”:
Damage to either hemisphere does not necessarily result in apictoria (the inability
to derive meaning from any type of pictorial material). . . . Similarly, damage to
either hemisphere does not obliterate the ability to draw some basic, common
visual percepts. The laterality of the damage may, however, affect the
characteristics of the drawings as well as the depiction of depth. (Zaidel, 2005, p.
6)
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For example, loss of right hemisphere functioning resulted in drawings full of details but
lacking the general structural outlines, whereas damage to the left hemisphere resulted in
generalized shapes lacking details.
With regard to art, the hypothesis rested on the need to distinguish art from
language, where the latter was definitely confirmed over and over again to be
principally specialized in the left hemisphere, from cognition that was nonverbal
in nature, mainly art. The subsequent years never yielded robust empirical
evidence for exclusive or even main right-hemisphere-art connection. . . .
Unfortunately, in time, this speculative hypothesis turned into an appealing and
popular metaphor that too many began to believe as a substantiated fact. (Zaidel,
2005, p. 159)
In other words language is not necessarily a parallel process to art making or
creative expression. In essence, comparing such behaviors in the hopes of finding a
creative area akin to our language areas of the brain may be similar to comparing apples
and oranges or, perhaps more accurately, an apple to a basket of oranges, because art
making, unlike language processing, may be a more globalized, whole brain, multivariate
process. Yet certainly language does rely on the metaphoric and abstract capabilities of
the brain. As noted by Obiols (1996), language may be a component of certain symbolic
features and meanings within a visual image that could not be expressed without our
more advanced language abilities. The word love, for example, is no more specific or
elaborate than the symbol of a heart in that it does not differentiate between the love of
two people who desire each other and the love for a piece of chocolate. Thus language,
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like visual art, is often dependent upon context, situation, imagery, abstraction, and so on
to express meaning effectively.
Art Is All Over the Brain
Although damage to the brain does not eliminate the capacity for art production,
at times “neurological disorders can create a disposition to produce visual art, provide
artist with a unique visual vocabulary, add to artists’ descriptive accuracy, and enhance
their expressive power” (Chatterjee, 2006, p. 39). Lythgoe, Pollak, Kalmus, de Haan, and
Chong (2005), for example, presented a case study in which after excessive bleeding in
the subarachnoid area (the membrane that covers the brain), an individual with no
previous interest in art became consumed by a desire to make art, creating poems,
drawing sketches, and filling up the walls of his house with imagery. “He claims that the
brain injury has left him obsessed with making art and he now spends most of his day
painting and sculpting” (Lythgoe et al., 2005, p. 397).
Thus, strokes and/or lesions to certain regions of the brain can result in
discernable shifts in the style and quality of mark and image making, yet it is not the case
that damage to the brain results in the inability to create. Chatterjee (2006) cited
numerous case studies of artists who shifted in style and content, but remained actively
creative after the onset of brain damage. For example, William deKooning, after the onset
of Alzheimer’s disease,
was noted to be generally apathetic except in his studio, where he was engaged
and lively. Experts generally agree that this late period represents a new and
coherent style for deKooning. His paintings became successively simpler, and he
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confined his palette to primary colors. Traces of shapes from earlier works are
evident, but these are pared down. (Chatterjee, 2006, p. 46)
Although the impact of degenerative brain disease impacts the content, style, and quality
of artistic production, the drive to creatively express can remain. Thus the ability of some
artists to continue working despite brain damage and the ensuing thematic and stylistic
changes support the view that there is no singular art area of the brain or region
associated with creativity, but rather a complex system of interlocking areas that can
impact the overall gestalt of how images are created.
A diversity of brain functioning hypothesis related to art is also supported by a
preliminary brain imaging study conducted by Solso (2000) in which the brain activity of
an established portrait artist was compared to a novice artist while drawing faces during
an fMRI reading. Although the author cautions against generalizing the results of this
study due to the small sample size (N = 2), he concluded that “some tentative
observations may be made with the anticipation that our original use of the MRI in
investigating a working artist will encourage other researchers to adopt this paradigm in
the pursuit of artistic performance and brain processes” (Solso, 2000, p. 83). Solso noted
that both the novice and the expert artist displayed activity in the posterior region of the
right parietal lobe. According to Solso, these results are consistent with previous research
that has identified this brain region as being “frequently associated with facial
identification” (2000, p. 83). Although both the artist and the novice showed activation of
this region, the artist exhibited a lower response, which, according to Solso, “indicates
that he may be more efficient in the processing of facial features than the novice” (2000,
p. 83).
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In the same study, further differences between the artist and the novice were seen
in the right frontal lobe, with the artist exhibiting a greater amount of activity than the
novice. Solso (2000) concluded that “it is plausible that different types of artists, for
example, landscape artists, abstract artists, and surrealistic artists, may show different
patterns of cerebral involvement”(p. 83). In addition, Solso hypothesized that “experts
from a wide range of areas, such as mathematics, music, photography, poetry,
architecture and so on, may exhibit specialized patterns of cerebral activity related to
their expertise” (2000, p. 83).
The genre-specific brain functioning hypothesis is particularly relevant to the
expressive therapies. First of all, this view runs counter to the belief that there is a
creative spot in the brain or a singular region responsible for artistic or creative
production, supporting the idea that creativity is broad, diverse, and difficult to localize.
While the participants in Solso’s (2000) study showed impacts in the right hemisphere,
the author noted that these responses may be different depending upon the intention,
content, and training of the participants. Furthermore, although the right hemisphere may
play a dominant role in art making, an exciting area for future research would be an
exploration of inter-hemispheric changes, taking into account not only the lateralization
of the responses, but where these changes in activity occurred.
Thus, Solso’s (2000) research explores not only the hemispheres but also the
areas of the cortex involved in art making, expanding beyond more generalized right
versus left observations. In addition, in regards to art therapy–related interventions,
Solso’s theory supports the idea that materials, media, areas of interest, content, and
forms of expression may be reflected in relatively identifiable and predictable patterns of
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activity in the brain. Although this has yet to be determined, Solso’s study supports the
idea that “artistic diversity” (2000, p. 84) is correlated with diversity within the brain.
Therefore, it may be less beneficial to attempt to identify one singular region of the brain
that corresponds with art. It could be more productive to study the impact of a diverse
range of materials and content on the brain. How art impacts the brain, for example,
likely depends upon how and what the person is creating. As noted by Chatterjee (2006):
The ability to produce visual art is striking in its complexity. . . . Art is
sufficiently multifaceted that impairments in one component can be compensated
by or facilitated by other components. These observations hint at the resilience of
the creative spirit, which finds expression even when its habitual outlets are
obstructed. (p. 47)
An additional emphasis on the complexity of art and the brain related to art
therapy can be seen in Lusebrink’s (2010) proposed Expressive Therapies Continuum
(ETC), which, she stated, “parallels different structures and functions of the brain” (p.
176). The ETC categorizes a person’s responses to media based on three levels that
reflect variations in responses: Kinesthetic/Sensory (K/S), Perceptual/Affective (P/A),
and Cognitive/Symbolic (C/A). Each level consists of two “poles” that are designed to
reflect opposite responses on the continuum. “The extreme pole of each level represents
psychopathological variations found in visual expressions” (Lusebrink, 2010, p. 171).
Thus a client who responds to the medium of crayons by frantically scribbling an image
and then throwing the crayons across the room exhibits a pathological response to the
kinesthetic qualities of the material. Moreover, if the client cannot move past these
kinesthetic pathologies, the client will not be able to advance on the continuum, as higher
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order cognitive functioning such as abstraction, metaphor, and “concept formation”
(Lusebrink, 2010, p. 171) cannot be achieved. This is not to say that visual expression is
limited to one level of the continuum, but rather that “artistically creative visual
expressions can encompass the characteristics along the whole continuum spanning any
level of the ETC” (Lusebrink, 2010, p. 171).
Although yet to be empirically supported, Lusebrink (2010) identified the likely
underlying brain substrates associated with each level of the continuum. For example, she
argued that “the basal ganglia and the primary motor cortex of the brain” (p. 171) are
entailed in the kinesthetic/sensory level. At the P/A level, she theorized that the “what”
pathway or the ventral stream, which is primarily associated with recognizing objects,
would be involved with perceptual responses of “differentiation and clarification of forms
and shapes” (Lusebrink, 2010, p. 171). On the A pole, she argued that the ventral stream
(a visual processing stream that will be discussed in detail later), working in conjunction
with the amygdala, would be involved in determining the emotional saliency of the
medium and image. Finally, Lusebrink (2010) identified higher order “regulatory ‘topdown’ influences of the prefrontal cortex” (p. 171) as well as the autobiographical
retrieval (likely involved in depicting or processing an event from one’s past or telling the
“story” of the image) associated with the orb frontal cortex within the C/A level of the
continuum.
Lusebrink (2010) theorized that as one person travels along the continuum in their
creative expression, different brain regions are involved. Thus how visual expression
impacts the brain may depend upon the levels involved within the ETC. Regarding the
role of drawing and the right hemisphere, it might be that the region of the brain involved
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may be related to the content of the imagery and the stage of production. Thus, a drawing
that begins with a generalized outline and grows increasingly complex may begin with a
right hemisphere dominant response that shifts to the left as the attention to detail
increases. Lusebrink’s (2010) theory supports the idea that art therapy and visual
expression occur at multiple levels of the brain, suggesting that creative expression is not
exclusive to a one area or one system. Yet her theory, like the others mentioned
previously, suffers from a lack of observable or measured brain activity that occurred
during the making of an image.
Neuroaesthetics
In addition to the advancements in neuroscience research and the interest of the
creative therapies, an increased attention on how art making impacts the brain has been
presented in the growing interdisciplinary field of neuroesthetics (Huang, 2009). Skov
and Vartanian (2009) define neuroaesthetics as “the study of the neural processes that
underlie aesthetic behavior” (p. 3). Neuroaesthetics theory proposes that structures in the
brain correspond with the various visual, psychological, and emotional impacts evoked
by works of art. Although it is doing much to bridge the divides between the arts and the
sciences, the field is primarily focused on the perceptual mechanisms of how the brain
processes visual information and visual imagery, with little to no mention of the
therapeutic applications of art. Despite this limitation, much can be gleaned from the field
for the creative art therapist. Of particular note is Zeki’s (1999a) foundational assertion
that:
artists are neurologists, studying the brain with techniques that are unique to them
and reaching interesting but unspecified conclusions about the organization of the
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brain. Or rather, they are exploiting the characteristics of the parallel processingperceptual systems of the brain to create their works, sometimes even restricting
themselves largely or wholly to one system, as in kinetic art. These conclusions
are on canvas and are communicated and understood through the visual medium,
without the necessity of using words. (p. 80)
Although Zeki and Lamb (1994) noted that “aesthetics must involve a great deal
more than the stimulation of specific visual areas” (p. 607), they proposed that “when
executing a work of art, the artist unknowingly undertakes an experiment to study the
organization of the visual brain” (p. 608). Thus, Zeki and Lamb asserted the
phenomenological responses of the viewer of a work of art and/or the aesthetic impacts of
an image are related to the responses within the visual processing centers of the brain.
Artists then achieve their desired impact by making decisions that alter the patterns of
electrical activity in the brain. Thus, once again, art and the brain are fundamentally
linked via the perceptual processes of experiencing aesthetic phenomenon.
Skov and Vartanian (2009 noted that despite neuroaesthetics being a “young field
of study” (p. 1), “the conceptual inclination to investigate the neural mechanisms
underlying aesthetic behavior can be traced to the eighteenth and nineteenth centuries”
(p. 2) According to Jacobsen (2009), of particular interest is the work of Gustav Fechner,
whose Vorschule der Aesthetik, published in 1876, is noted as the “beginning of a
strongly empirical Psychology of Aesthetics” (p. 28), making the study of aesthetics
“more than 130 years old, and . . . the second oldest branch of Experimental Psychology”
(p. 28). Thus despite the renewed interest in it, a psychological study of art and the brain
is far from a new endeavor and the split between art and psychology is a curious divide.
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Additional and somewhat controversial contributions to this growing area of
neuroaesthetics have been made by Ramachandran and Hirstein (1999), whose work,
according to the authors, “may be the first experiments designed to investigate how the
brain responds to art” (pp. 15–16). Ramachandran and Hirstein argued that artists either
intentionally or unintentionally activate certain laws within the visual system via their
aesthetic and/or artistic intentions: “What the artist tries to do (either consciously or
unconsciously) is to not only capture the essence of something but also to amplify it in
order to more powerfully activate the same neural mechanisms that would be activated by
the original object” (1999, p. 17).
Ramachandran and Hirstein (1999) postulated that qualities associated with an
image (whatever they may be) are directly linked to memories, mechanisms, and systems
within the brain. For example, the authors suggested that certain neurons are trained to
respond to angular forms versus curvy forms. The brain categorizes the essence of these
forms as being fundamentally feminine (curvy) or fundamentally masculine (angular) due
to biological systems of the brain and various working models of memory that house
schemas for the traditionally angular features of a man’s face versus the soft edges of a
woman’s. These visual blueprints do not apply just to faces, but also directly reference
shapes and actions of the body, such as postures. It is evolutionarily beneficial for the
emotional centers of our brain to be able to differentiate the bodily postures, for example,
of an impending attacker versus the sexual interest of a mate. In this view, our brains
have evolved to respond to certain artistic shapes and forms via the evolutionary
importance of being able to respond to body language cues and variations. This not only
suggests that there are cells that respond to specific features of a visual image, but also
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indicates an inherent linkage between kinesthetic processing and visual processing. Thus
our perception of a visual image is evolutionarily primed via our perception of the body.
Although neuroaesthetics continues to grow, counterarguments and concerns have
been made in regards to possible reductionist qualities of the field. In response to
Ramachandran and Hirstein (1999), Ione (2000) asserted that an interdisciplinary
scientific approach to art should incorporate artists who:
commonly bring attention, experience, technique, and skills that are developed
over the course of a lifetime to their efforts to communicate something to the
viewer, even if the viewer is only the artist at work. Neurologically . . . we can
compare the artist’s brain processes with the formal work. This is not to infer we
can derive a one-to-one correspondence. (p. 25)
In addition, Ione (2000) noted that a science-based theory of art needs to take into
account the complexities of people and refrain from “assumptions that effectively delete
this complexity” (p. 26). Ione described Ramachandran and Hirstein’s “neurological
theory of aesthetic experience” as “fundamentally flawed” (Ione, 2000 p. 21), citing the
lack of inclusion of artists, the Western-biased Platonic ideal, and the “assumptions” that
group diverse processes of art and art behaviors under the umbrella of “universal” (Ione,
2000 p. 26). Ione (2003) applied similar criticism to neuroscience-based theories
presented by Zeki, which, she argued, “deletes much of what artist do and the complexity
of how humans relate to art” (p. 66). Ione (2003) articulated a concern that many have
expressed in response to attempts to apply scientific study to art and art behaviors:
“While cognitive studies can enhance our understanding of art, sweeping speculations
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cast as science have the potential to detract from efforts to understand and appreciate art”
(p. 66).
Wheelwell (2000) argued that the “reductionist approaches to art” that
characterize developing theories within the interdisciplinary study of art and neurology
and the “priest-like status conferred upon scientists by the enormous success of
technology makes it possible for them to attempt to colonize the humanities in such a
brutal manner” (p. 37). The crux of Wheelwell’s argument is leveled in response to
Ramachandran and Hirstein (1999), but Wheelwell views the article as “representative of
this genre in general” (2000, p. 37). Although the author is unclear if the definition of this
genre refers to science-based explorations of art in general or more specifically to a
neuroaesthetics that is overly reductionist, her assertion and perceived threat of the
sciences could be a more outward expression of the “covert ambiguity” (Belkofer &
Konopka, 2008) within the field of art therapy related to sciences.
Although the work of Ramachandran and Hirstein (1999) emphasized the use of
galvanic skin responses to measure aesthetic responses, one can only assume that the
technology Wheelwell (2000) mentioned in terms of the status it affords scientists refers
to brain-imaging technologies as well (although this is not directly stated). Wheelwell
goes on to assert that as a result of psychology’s pursuit of “scientific respectability . . .
much of what is interesting and important to human beings has been sacrificed for that
which can be measured in repeatable laboratory experiments” (2000, p. 39). In addition,
although Wheelwell argued that attempting to correlate galvanic skin responses with
perceptions of beauty “makes sense” (2000, p. 39), the author argued fundamentally
against the presumption that one can “identify arousal with beauty” (2000, p. 39), which
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she believed reduces art to pornography in its limited emphasis. Wheelwell asserted that
scientists must maintain a level of restraint in their reductionist explanations, and rather
emphasize the idea that the substrates of the brain:
are only the beginning of a much more complex and interesting story, presumably
involving further “high level” processing in areas of the brain that are more
attuned to the emotions and to prior experience of the world, including culture. . .
. Just because science is beginning to understand low-level visual processing does
not mean that this all that is involved in art; exactly this kind of reductive error is
characteristic of the arrogance of science, and can be seen again and again
throughout its history. I have little doubt that future research will uncover
neurobiological, evolutionary and psychological bases for emotional responses to
art, and to the strong role played by prior experience, thus undercutting the crude
reductionism. (2000, p. 41)
Thus activation of certain regions of the brain does not necessarily entail aesthetic
responses. Myin (2000) distinguished the stimulus and activation of the brain related to
perception and art: “The ability of a stimulus to create a peak response in whatever area
of the visual system might be an entirely different property from its capacity to create
aesthetic appreciation” (p. 47). Myin noted that one can have an aesthetic experience
without having a peak perceptual response: “Consciousness is a stream, not a series of
unconnected snapshots” (2000, p. 46).
In summary, the field of neuroaesthetics has made significant contributions in its
assertion that visual artistic expression has neurobiological features and that artistic
expression and brain processing mirror each other (Ramachandran & Hirstein, 1999; Zeki
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& Lamb, 1994). Yet this does not mean that aesthetic responses are correlated with the
activation of an exclusive region of the brain.
It is equally certain that both artists and scientists must appreciate the complexity
of the subject and acknowledge that neuroscience in itself is not a sufficient
theory of art, but it can enrich our understanding of art by adding yet another
dimension. (Huang, 2009, p. 26)
Thus a thorough study of art and the brain must take into account the complexities of the
brain as well as the behaviors of art making. A closer inspection of the brain reveals a
complex system that relies on multiple workings and systems for artistic production and
aesthetic experiences. These complexities can be explored by addressing how the various
regions of the evolutionarily youngest region of the brain, the cortex, are involved in art
making.
The Cortex
The cortex, or the grey matter of the brain, is divided into four major lobes: the
occipital lobe, the temporal lobe, the parietal lobe, and the frontal lobe (Christian, 2008;
Ratey, 2002). Although each of these regions is connected, they have been shown to
specialize in certain functions (Christian, 2008; Lusebrink, 2004). For example, the
occipital lobe is the visual processing center and where images are first received in the
brain. The temporal lobes are involved in face recognition, color processing, language,
and memory (Christian, 2008). Activation of the temporal lobes has been associated with
profound religious and spiritual experiences (Newberg, D’Aquili, & Rause, 2001).
During partial (temporal lobe) seizures, patients experience a variety of symptoms
. . . clairvoyance, certainty, conviction and revelations of the truth . . . associated
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with a sense of cosmic, mystical consciousness and “discovery” experiences (such
as the “eureka” feeling). These feelings (religious and transcendental in nature)
are not only aspects of the pathology of temporal lobe epilepsy . . . but also
characteristic of latent mental mechanisms of the normal brain. (Obiols, 1996, p.
36)
The parietal lobe is our somatosensory cortex, which orients the body in its
environment, helping to not bump into objects within our surroundings. Research has
shown that the parietal lobes turn off when praying, thus in some ways explaining how
people may feel a loss of self-awareness during mystical states or sensations such as
floating (Newberg et al., 2001). In addition, the parietal lobe deals with spatial rotational
tasks and processing movement. The frontal lobes are the last region to develop and are
often called the CEO (chief executive officer) of the brain, as they are highly involved in
executive functioning such as affect regulation and higher order thinking, planning, social
awareness, and the estimation of social norms (Cozolino, 2002).
The Frontal Lobes and Altered States
Dietrich (2003, 2004) presented the “transient hypofrontality hypothesis,” which
attributes suppression of the prefrontal lobes and their higher executive and analytical
functioning as the “hallmark of altered states of consciousness” (2003, p. 231). Dietrich
(2003) distinguished between the dorsal lateral and ventromedial regions of the prefrontal
lobes, noting differences in their functional specialization. Citing the famous story of
Phineous Gage, the author noted how impaired social functioning is associated with
damage to the ventromedial region, whereas “damage to the [dorsal lateral] prefrontal
cortex does not induce changes in personality and emotion” (p. 233), but rather the onset
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of “perseverance or the inability to shift between modes of thinking” (Dietrich, 2003, p.
234).
Dietrich (2003) did not differentiate between the functional specializations of the
ventromedial or lateromedial regions of the cortex, and noted that the “prefrontal cortex
exerts inhibitory control over inappropriate or maladaptive emotional and cognitive
behaviors” (p. 234) such as a lack of tolerance for ambiguity and multiple options,
imitative influence of others, and a proclivity toward tending “to act on what they see
without taking into account ‘the bigger picture’” (p. 234). Such qualities and
characteristics are also the hallmark of children and adolescents who exhibit behavioral
and emotional disorders.
Although some brain regions are responsible for specific tasks, Dietrich (2003)
emphasized a “holistic view” of consciousness in which “full-fledged consciousness is a
global function of a fully operational brain” (p. 234). In such a view, the various levels
and hierarchies of the brain work together to create our sense of self and our sense of
reality. Our higher order thinking is often impacted by our more basic brain systems, such
as our regulative capacities, while our higher order brain systems perform more
sophisticated and integrative tasks. Dietrich (2003) described the prefrontal cortex as “the
zenithal higher-order structure” of consciousness (p. 231) and noted how “the frontal lobe
provides for cognitive flexibility and freedom and releases us from the slavery of direct
environmental triggers” (p. 234).
Dietrich (2003) noted that “all altered states share a . . . decrease in prefrontal
cortex activity” (p. 249), yet he emphasized that there are variations in how they inhibit
or redirect activation. For example, “while in meditation and hypnosis attention is
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redirected, daydreaming accomplishes this feat by reducing attention ability” (Dietrich,
2003, p. 249). Thus although they all involve the frontal lobes, Dietrich (2003) asserted
that altered states vary in that “different induction methods target specific prefrontal
circuit, removing from the conscious experience. This distinct phenomenological
subtraction accounts for the uniqueness of each altered state” (p. 249). Such a view is
profoundly relevant for art making, as various art materials, tasks, and intentions may
provide a similar method of inducing altered states as meditation, hypnosis, and
daydreaming, to name a few. The ability of art to promote altered states of consciousness
such as spiritual insights, loss of time, and loss of pain is well documented (see, e.g.,
Hughes, 1999) and may be related to frontal lobe processing.
The Visual Processing Centers
Zeki and Lamb (1994) postulated three “laws” supporting their credo that “all art
must obey the laws of the visual system” (p. 607). The first law emphasizes the role of
the cortex, as opposed to the eye, in processing certain elements of visual information. It
was once believed that images were received in the brain fully formed. We now
understand that our visual reality is in many was constructed in the cortex. The second
law notes that the visual cortex is divided into “geographically separate parts” that are
then divided into functional specializations. Thus although our visual reality represents a
“coherent picture” (Zeki & Lamb, 1994, p. 607), this reality is assembled by different
parts of the visual cortex, each specialized for processing elements of a visual scene. The
third law notes that these functional and geographic individuations reveal the dominant
visual tasks. Thus, the structural and functional organization of “colour, form, motion
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and, possibly, depth” (Zeki & Lamb, 1994, p. 607) processing indicate their dominance in
the visual system.
Zeki and Lamb (1994) cited previous pioneering research conducted by Zeki in
the 1970s in which he found “a large number of separate visual areas in the cortex
surrounding the primary visual area (V1) of the macaque monkey brain” (p. 608). The
primary visual cortex is considered the relay station of the visual brain; “processing
disperses to more than 30 areas in dorsal (upper) and ventral (lower) pathways” (HassCohen & Loya, 2008, p. 95). Although a full summary of all of these regions is beyond
the scope of our discussion here, the areas related to “primacy” and most likely involved
in art making are worth noting. As noted by Zeki (1999b),
we now know that there are many areas outside area V1, in the cortex surrounding
it. . . . These areas have been given various names, but I shall here largely adhere
to my rather simple terminology of calling them V2, V3, V4, V5, and so on. (p.
16)
The previously mentioned V1 sends signals to the more specialized areas of the visual
system and is the “royal gateway from the retina to the visual areas” (Zeki, 1999, p. 60).
“V1 therefore acts in the office of a distributor of visual signals, much like a central post
office: it parcels out different signals to the different visual areas in the cortex
surrounding it” (Zeki, 1999b, p. 60). Area V2 performs a similar task as V1, distributing
information to the more specialized visual areas. Area V3 is highly responsive to the
“orientation” of the visual information, housing “an especially prominent group” of cells
that “have the property of directional selectivity in addition to their orientation
selectivity” (Zeki, 1999b, p. 133). Area V4 is responsive to “shapes and orientation”
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(Hass-Cohen & Loya, 2008, p. 96), as well as color processing (Zeki, 1999b). Area V5
has been shown to be highly responsive to movement.
The functional specialization of the brain is staggering. As Zeki (1999b) noted, “a
cell might be selective to colour, responding to red but not to other colors or white” (p.
60). Moreover, certain cells are unresponsive to color ut respond to movement. Relatedly,
the aforementioned cells specialized for color are “indifferent to form” (Zeki, 1999b, p.
60). Artists emphasize and deemphasize the activation of these brain areas via their
aesthetic choices:
For example, a central attentional mechanism might “switch on” area V5 and
“switch off” area V4 when the spectator is viewing a mobile by Calder, where
motion is emphasized, while the attentional mechanism might act in the reverse
direction if colour is emphasized. (Zeki & Lamb, 1994, p. 613)
The specialization of the visual system is the cornerstone of Zeki’s theories that
artists are in essence neuroscientists, manipulating the responses of the cells and the
pathways of the visual system by “restricting” the content and intention of the works.
Zeki and Lamb (1994) theorized that via the content and application of their medium,
visual artists achieve their desired aesthetic impacts via the stimulation and destimulation of certain cells of the visual system:
The restriction in the use of colours would not affect the cells of V5 or V3 since,
being indifferent to the colour of the stimulus, they would respond equally well
whatever the colour. Thus the restriction in colour would probably have the effect
of minimizing the stimulation of areas such as V4 in which colour is emphasized
while the presence of motion would maximize the stimulation of area V5 and the
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presence of oriented lines in motion, whatever their colour, would maximize the
stimulation of area V3. (p. 613)
Support of this view can be seen not only in examples of artists who have
emphasized motion via the use of a limited palette, such as Duchamp and Tinguely (Zeki
& Lamb, 1999), as well as Escher, but also in fMRI brain-imaging studies comparing the
brain activity of viewing an abstracted, nonrepresentational color field to a series of
moving images (Zeki, 1999b; Zeki & Lamb, 1999). “We found that, in general, when
humans view an abstract color pattern, activity in area V4, specialized for colour,
increases, while activity in area V5, specialized for motion, decreases” (Zeki, 1999b, pp.
154–155). In addition, Zeki (1999b) found that when “subjects look at a pattern of small
black and white squares that move in difference directions” (p. 64), activity occurred in
the region of the brain identified with processing movement. Thus Zeki’s research
indicates that images of motion versus images of color lead to different patterns of
activity in the brain that have been loosely identified with two major processing streams:
the where and the what pathways.
The Where and the What Pathways
In addition to the functional specialization of the cells and regions of the visual
processing system, it is widely agreed (Hass-Cohen & Loya, 2008) that visual
information is relayed from the visual cortex via two parallel processing streams called
the where (the dorsal stream) and the what (the ventral stream). These different pathways
and their corresponding brain regions are specialized for processing individual
components of a visual scene.
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The where pathway, which travels to the parietal lobes, processes movement and
spatial-rotational tasks (Hass-Cohen & Loya, 2008; Lusebrink, 2004). The what pathway
traverses the temporal lobes and deals with color processing, image identification and
recognition, and the assigning of emotional significance and meaning (Hass-Cohen &
Loya, 2008). The where pathway, as the name implies, helps to locate and grasp objects
within a person’s visual field. The where cannot process color, and is highly sensitive to
variations in brightness, whereas the what pathway responds comparatively slower, is
highly sensitive to color, and is relatively poor at differentiating variations in brightness
(Livingstone, 2002).
Once again, although the brain “sees” a fully formed visual reality, movement and
color, among other things, are processed separately. For example, when a person is
looking at a clock, one region of the brain processes the movement of the hands of the
clock as they move, while another processes the red color of the second hand (Restak,
2003). Applied to visual art, when you view a painting by Vermeer, in theory, the where
pathway of the brain would be leading you into the space and processing the spatial
properties and movement of the titles and their related linear perspective, while the what
pathway and its related brain regions and cells would be processing the color of the dress
of the figures and identifying the emotional characteristics of their facial expressions.
Split-brain research and lesions as a result of strokes have shown that damage to
these processing centers can result in their loss of functioning (Livingstone, 2002). For
example, damage to the what pathways can result in the loss of the ability to experience
or even to imagine color (Sacks, 1995), as well as the ability to identify and recognize
faces (Sacks, 1998). In addition, researchers have found that individuals with damage to
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their what pathways are capable of drawing an image perfectly, but are unable to identify
the object via language (Livingstone, 2002; Newberg & d’Aquili, 2000).
Damage to the where system, by contrast, can result in the loss of the ability to
identify objects spatially, as well as process movement:
The neurologist Josef Zihl recently described a stroke victim who had bilateral
damage in her parietal lobe that apparently selectively affected just her motion
perception. She said it was as if the world were entirely static. She had trouble
crossing streets because she could not judge the speed of approaching cars:
“When I’m looking at the car first, it seems far away. But then, when I want to
cross the road,” she reported, “suddenly the car is very near.” She eventually
learned to estimate the distance by their sound. She had trouble pouring a cup of
tea, because the fluid appeared frozen, like a glacier. What’s more, she could not
stop pouring at the right time since she was unable to perceive the rising level of
the tea in the cup. (Livingstone, 2002, p. 65)
Related to these processing streams is the relationship between the emotional
saliency of aesthetic behaviors and the corresponding functional specialization of the
brain. Prosopagnosia, for example, is a disorder related to damage to an area of the dorsal
stream called the fusiform gyrus that results in the inability to recognize and/or
differentiate faces (Hass-Cohen & Loya, 2008; Zeki, 1999b). Zeki (1999b)noted how
“portrait painting has acquired its dominance at least in part because the brain has
devoted a whole cortical region to face recognition” (p. 167). Portraits may trigger
powerful responses in the viewer because it is evolutionarily beneficial for humans to be
able to respond to facial cues, recognize family members, etc. The evolutionary
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importance of this task is reflected in the structural organization of the brain. As Zeki
noted (1999b): “We cannot ignore the fact that the brain has devoted an entire area to the
recognition of faces whereas no one had uncovered a brain region that is specific to
shoulders” (pp. 169–170).
The Parietal Lobes
In addition to housing the what pathway, the parietal lobes are often referred to as
the orientation association area (Ratey, 2002). The orientation association area is divided
into two distinct regions:
The left orientation area is responsible for creating the mental sensation of a
limited, physically defined body, while the right orientation area is associated
with generating the sense of spatial coordinates that provide the matrix in which
the body can be oriented. (Newberg et al., 2001, p. 28)
According to Newberg and d’Aquili (2000), the orientation area is involved with
differentiating the sense of “self” from the presence and the existence of the “other.” The
deactivation of this brain region may be responsible for the loss of self and feeling of
being at one with the universe that is often associated with religions and transcendental
experiences.
Significant to art-related tasks, the parietal lobes, which house the orientation
association area, are primarily involved in spatial rotational processing (Ratey, 2002;
Livingstone, 2002). Parietal-based spatial processing would likely be involved in the
creation of a sculpture or the drawing of a house, for example. As traumatized individuals
may often dissociate or struggle to orient their self in their environment (van der Kolk,
2006), it is possible that combined therapeutic interventions of dance/movement therapy
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and art therapy that promote spatial rotational visual tasks may target the activation of the
orientation association area. One may be able to observe the impact of such a therapeutic
plan by looking for increases in the parietal lobes post-longitudinal therapy sessions.
Interestingly, “tasks that require processing of spatially coded information do not
seem to differentiate between the specific sensory modality this information is based
upon, nor do they differentiate between physically present or mentally imaged stimuli”
(Sack, 2009, p. 155). In other words, the same visual spatial processing centers of the
brain are activated when perceiving as when imagining an object.
The Temporal Lobes, Color, and Spirituality
Color is processed primarily in the temporal lobes, which have been identified
with spiritual and religious experiences (Newberg et al., 2001; Persinger, 1983).
Although empirically unfounded as of yet, it is logical to conclude that the temporal lobes
are involved in the spiritual benefits often attributed to art therapy (Allen, 2001) and art
making (Hughes, 1999; Tucker, 1992), and that certain art tasks and materials (most
obviously ones that utilize color) may promote feelings of spiritual awareness that could
be deemed therapeutic, such as loss of time, feelings of connection to a higher power, and
a sense of joy and well-being (Obiols, 1996). The roles of the spirit, the soul, and spiritual
connections have been cited as primary factors in the healing qualities of the expressive
therapies (Allen, 2001; Knill, Levine, & Levine, 2005; B. Moon, 2009; McNiff, 1992).
Although there is not one spot in the brain that deals with spiritual and religious
experiences (Newberg et al., 2001) activations of the temporal lobes are likely involved
in the spiritual and ritualistic processing inherent in art making.
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Sellal, Andriantseheno, Vercueil, and Hirsch (2003) presented a case study in
which an 18-year-old male’s aesthetic preferences changed after a left temporal
lobectomy:
In the year following surgery, the patient noted that he had new artistic
preferences. Formerly a “fan” of rock music, he found that the music he used to
listen to before the operation sounded “too hard too fast and too violent.” He now
had a preference for Celtic and Corsican polyphonic singing and was unable to
listen even to one of his rock songs. (p. 449)
The patient, whose verbal and memory IQs increased post-surgery, showed additional,
new-found appreciations for detail and realism in paintings and a preferential shift from
books of science fiction to novels. Sellal et al. noted that “his preferences did not change
with respect to food, dress, and faces” (2003, p. 449). Although such examples of
aesthetic shifts post-surgery are very rare, this case study indicates that the temporal lobes
may play a significant role in aesthetic appreciation. In addition, this case supports the
view that our feelings of what we like are not solely regulated to the right hemisphere, as
the surgery occurred in the participant’s left temporal region.
Summary
An overview of how the art therapy field has applied neuroscience in its work
points toward an emphasis on the role of the right hemisphere of the brain in
understanding, promoting, and designing art therapy treatment as the underlying
application of neuroscience in art therapy. Although the rational of these protocols is
based upon neuroscience theory, as noted by Riley (2004) and Johnson (2009), these
applications are still primarily metaphorical as they lack substantial empirical evidence
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that these protocols do impact the brain in the ways their designers have proposed. Thus a
significant amount of art therapy literature (McNamee, 2004, 2006; Talwar, 2007) has
echoed larger cultural trends of overemphasizing the unilateral nature of the brain in
regards to creative behaviors as “substantiated fact” (Zaidel, 2005, p. 159) as opposed to
likely brain processing or metaphoric descriptions. Therefore, it is essential that
continued discussions within art therapy refrain from statements that imply that various
tasks, procedures, and protocols utilize regions of the brain as if such activities were
directly observed or empirically supported, until such behaviors are actually observed and
empirically supported (if they can be). Rather, a more accurate summary would be that
we anticipate that such activations occurred via our applications of existing research,
which is an important distinction from observing. In addition, these protocols indicate
that a promising area for future research within the field can be found in working toward
establishing more empirically-based support for how the brain responds in visual artmaking tasks.
Immersion in the existing research on art and the brain reveals a developing,
tentative area of study. Dieterich and Kanso (2010), for example, conducted an analysis
of over 63 EEG and creativity-related studies, leading the authors to conclude that the
existing data in regards to brain and creativity studies are “inconclusive.” Dietrich and
Kanso asserted that creativity research must be more specific, and “must . . . look at
individual processes” (2010, p. 845) and that “the more is better versus less-is-better
conceptions underling brain research continue to be a puzzle on the basis of task
parameters, sample definitions, and underlying conceptual models” (2010, p. 846). In
other words, there is not necessarily a direct causal relationship between an increase in
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functioning of a certain brain region and discernable outcomes; an increase or a decrease
in activity does not parallel an increase or decrease in functioning. For example, an expert
may display less activity in a region of the brain because they are more efficient in the
task, thus utilizing less energy (i.e., the firing of neurons) and resources. Thus a person’s
background, expertise, and so forth can impact the interpretation of the empirical
“evidence” of brain-imaging methods.
Despite these complexities, current research on the brain and creativity supports
the view that art and creativity are complex behaviors, unlikely to be localized to any
single region of the brain. Art making is impacted by multiple variables that make direct
cause-and-effect relationships hard to predict (Ione, 2003). Therefore, an additional area
of growth for art therapy–informed applications of neuroscience can be found in the
assertion that multiple regions of the brain are likely involved at different stages of
artistic production (Lusebrink, 2010). In addition, art and creativity are likely occurring
all over the brain (Dietrich & Kanso, 2010). There is an inherent relationship between the
brain and visual art entailed in the perceptual nature of visual expression, and the
differentiation of materials, content, and styles. Although the right hemisphere is likely
involved and even dominant in some respects, rather than reducing art therapy to the right
hemisphere (and the more verbal-based therapy models to the left) a more productive
emphasis likely relies on the complexity and diversity of art behaviors and their ability to
activate multiple levels (top-down and bottom-up), systems, and regions within the brain.
The majority of research exploring how artistic production is impacted by brain
damage from lesions, strokes, and dementia indicates that artistic expression can remain
despite impairments to the structures of the brain (Chatterjee, 2006). These findings
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contrast greatly with the much more localized loss of language processing identified with
damage to the left hemisphere-based Broca’s and Wernicke’s areas (Zaidel, 2005). Zaidel
(2009) noted that attempts to localize creative expression in the right hemisphere (a
hypothesis born out of the findings of language studies) have failed to provide substantial
evidence. Therefore, it seems that expression via language and expression via art are not
parallel behaviors in regards to the functioning of the brain. What has been indicated in
language has not been shown in art. The localized loss of functioning identified with
damage to the left hemisphere indicates a more specific and far less global capacity than
visually-based artistic expression. The capacity for artistic expression, which likely
evolved before language, has not been shown to follow verbal expression in this regard;
the capacity for creative expression remains (Zaidel, 2005). Art therapy theories and
research approaches may be more inclined to emphasize the distinction between the
behaviors of art and language as opposed to the right and left hemispheres as a means for
rationalizing the curative and unique resources of the field.
In addition, useful applications of neuroscience for art therapy may be gleaned
from a working knowledge of the basic structures of the brain (Lusebrink, 2004), an
appreciation for the embodied applications of artistic processes (Berrol, 2006; Buk, 2009;
Kossak, 2009), and the blurring of the mind-body divide (Belkofer & Konopka, 2008). It
is becoming increasingly evident that the sensations, perceptions, emotions, and insights
afforded by the diverse applications of the expressive therapies at some level impact and
involve the brain (Kapitan, 2010). What remains uncertain is when and how these brain
regions are activated.
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Art therapy has made significant advances in regards to its historical ambivalence
toward the sciences (Kaplan, 2000), and as noted by Kapitan (2010), “We are starting to
appreciate that all mental processes involved in art therapy derive from brain activity” (p.
158). But a lack of empirical evidence and sufficient understanding of how art making
and art therapy impact the brain remains. There is a generalized understanding of what
neurobiological systems and substrates are involved in making art and a sufficient
number of clinical applications of neuroscience-informed treatment, yet art therapy
remains dangerously close to enacting previous mistakes in the pursuit of external
validation and the misappropriation of existing brain-based research and theory.
Although neuroscience research and advancements are appealing and potentially
beneficial to increasing our understanding of the field (Malchiodi, 2003), it is essential to
emphasize that a thorough study of art and the brain is a two-way street, in which
neuroscientists and artists collaborate together to expand our knowledge and
understanding.
A collaborative approach to applying neuroscience to art therapy requires that art
therapists maintain their critical stance of current research and trends within the field of
neuroscience and creativity, refraining from a passive stance that brackets the scientific
study of art into an either/or position of good or bad, savior or villain, and so forth. The
reality of current applications of neuroscience frameworks reveals a much more
ambiguous intersection of potentials, a meeting place that is dynamic and inherently
active. Thus, it is essential that future research into how art therapy may impact the brain
resist the temptation to oversimplify the complexity that this behavior entails. Brainimaging studies which attempt to explore how art impacts the brain must take into
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account both the art made by the participants as well as their backgrounds and previous
experience with art making, their intention and the content of the image, and the materials
involved. As noted by Chatterjee (2006), “The ability to produce visual art is striking in
its complexity” (p. 47). Therefore discussion of art therapy and neuroscience must not
misappropriate and oversimplify in an attempt to find the silver bullet of legitimization
for the field.
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CHAPTER 3
Method
Participants
Participants in this study consisted of six artists and four non-artists (three male
and seven female) ranging in ages from 24–49. Participants were recruited via snowball
sampling, flyers, and e-mail postings sent out via the Wisconsin Art Therapy Association.
Due to the institutional collaborative nature of this study, three different Institutional
Review Boards approved research protocol: Lesley University, Mount Mary College, and
Marquette University. All participants in this study met with the researcher prior to
protocol implementation to go over the design of the study and offer consent. In addition
to going over the protocol and related forms, an overview of what to expect during an
EEG reading was also conducted, outlining the expected timeframe of the procedures as
well as providing visual examples of the EEG net that would be used in this study.
Procedure
Two 5-minute EEG readings were administered for each of the participants with
their eyes open. The first reading was a baseline reading, conducted while the participant
was at rest. The second experimental reading was also conducted while the participant
was at rest, but it immediately followed a visual art task. All participants were allocated
20 minutes for art making. This time allotment was chosen based upon the rationale that
it would be better to asses a participant who may not have finished making an image
(thus still being in an active state) as opposed to a participant who finished early and
would thus have to wait for the remaining time allocated. Prior to creating their image,
participants were read the following statement: “On the table you have a box of oil
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pastels and paper. For the next 20 minutes use these materials to create an image. Your
image can be representational (people, places, or things), abstract (shapes and lines), or
both. You will not be evaluated on your skills or technical ability. There is not right or
wrong approach.”
Materials
Art materials in this study consisted of one box of Pentel 16 colored oil pastels
and one piece of Co-Mo Sketch drawing paper, sized 14 x 17 inches. These materials
were chosen because of their common utilization in art therapy settings, ease of use, ease
of clean up, high promotion of motor movement, and expressive capacities (such as
blending).
Data Acquisition and Analysis
EEG Frequency Bands
As noted by Swingle (2008):
Each recording electrode measures activity from about a hundred thousand brain
cells, so the composite signal contains many different frequencies. The composite
signal can be filtered to isolate activity in the six brainwave bands: delta, theta,
alpha, sensory motor rhythm (SMR), beta, and high frequency (HF). (p. 43)
Each of these brainwave bands are determined/characterized by their cycles per second.
These bands, or rhythms, are classified by hertz (Hz). “10 Hz would mean a brainwave
frequency that has a frequency of 10 cycles per second. To compare this frequency to a
familiar frequency, the electricity that powers your lights and small electrical appliances
has a frequency of 60 Hz” (Swingle, 2008, p. 42). The primary focus of this dissertation
will be relegated to delta (1–4 Hz), theta (4–7 Hz), alpha (8–12 Hz), and beta (12–25 Hz)
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frequencies. The different frequency bands have been determined to be associated with
various tasks and states of consciousness. Lawrence (as cited in Belkofer & Konopka,
2008) explained how these four frequencies describe different wave speeds:
1. Delta brain waves are the slowest and are most prominent in states of deep,
dreamless sleep;
2. Theta brain waves occur in states of drowsiness, creativity, and the dream
portion of the sleep cycle;
3. Alpha brain waves are generally found in relaxed yet alert mental states or
shifts of consciousness; and
4. Beta brain waves are the fastest and are linked to attending, orienting, and
coping skills applied to everyday concerns as well as with states of anxiety. (p.
57)
A further discussion of these frequency bands will be addressed in Chapter 5.
Electrode Placement, EGI, and the 10-20 System
Although beta frequency in QEEG typically measures activity all the way up to
40 Hz, transferring of the data between analysis programs resulted in the filtering of
frequencies beyond 15 Hz, in essence cutting off these frequencies from the recordings.
Thus the data in this dissertation will focus only on the beta 1 band (12–15 Hz),
regulating the analysis to the lower spectrum of the beta frequency band. The alpha band
will also be functionally divided into alpha 1 (8–10 Hz) and alpha 2 (8–12 Hz). Although
the localization of beta 1 is a limitation in this study, the differentiation of the alpha band
is not due to analysis error but is rather consistent with previous research that has
“exposed the need to distinguish different subbands of this frequency because lower and
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upper alpha respond differently, and at times in an opposing manner, to certain task
parameters” (Dietrich & Kanso, 2010, p. 825).
EEG readings were administered using Electrical Geodesics Incorporated (EGI)
HyrdoCel Geodesic Sensor Nets. An exception to the standard glue-like paste or fitted
cap procedures utilized for electrode placement on the scalp associated with the 10-20
International Electrode Placement System, the EGI nets are easy to apply and are
relatively comfortably “applied to the head much like a wig and the individual electrode
holders are straightened out to enable good placement and electrode contact” (Gutberlet
& Debener, 2009, p. 29). Electrode sensors on the nets are designed to correspond with
regions of the brain, such as frontal, parietal, and so forth. An advantage of EGI nets is
that they do not require a paste to fasten the electrodes to the scalp and they rely on
sponges, baby shampoo, and salt to generate their conductivity. This allowed for a high
level of comfort for the participants in this study who, due to time limitations between art
making and EEG readings and because of the lack of movement required in order to
obtain accurate EEG readings, wore the nets during their art making as well as during
their EEG readings.
Although advantageous for comfortable data acquisition, the dense array
recordings utilized by the EGI system record the activity of 64 electrodes as opposed to
the 19 electrodes of the 10-20 system (Rowan & Tolunsky, 2003). The 10-20 system is a
standardized positioning of the electrodes on the scalp, which “allows EEGs performed in
one laboratory to be interpreted in another” (Rowan & Tolunsky, 2003, p. 3). Odd
numbered electrodes indicate the left side of the brain and even numbered electrodes
indicate the right.
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Because of the wealth of data gathered in the pre-post design and to obtain
additional data analysis supervision under neuroscientist Dr. Lukasz Konopka of the
Chicago School of Professional Psychology, the data in this study were imported from
the EGI data acquisition system, analyzed with NeuroGuide 1.74, and viewed with a
Laplacian montage. Because NeuroGuide utilizes the 10-20 placement, the 19 electrodes
of the International System had to be relabeled and the additional electrodes were hidden
in the computer program NeuroScan.
The raw data files in NeruoGuide were screened for artifact, and artifact free
blocks or epochs were selected. An example of artifact that was removed in this study
was eye blinking. Artifacts are common in most all EEG readings (Gutberlet & Debener,
2009), and can arise from outside the participant (exogenous artifacts) such as electrical
noises in the environment, as well as from inside (endogenous artifacts). Examples of
endogenous artifacts are movement of the eye or body, such as blinking and muscle
tension. Artifact can be removed several ways, utilizing various statistical procedures
and/or by dividing the data into sections.
Statistical Analysis
Because the EEG technician chooses multiple individual blocks of the raw data, p
values can be calculated with a sample of one person. For example, each individual
reading of this study lasted 5 minutes. The multiple artifact free epochs or sections of the
5-minute reading make up the data that are generated in the p values. Significant changes
between pre- and post-intervention EEG readings are measured using t tests, which are
“defined as the ratio of the difference between values divided by the standard deviation”
(Thatcher & Lubar, 2009, p. 37).
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An individual’s score in relation to the population mean is represented by their z
score (Thatcher & Lubar, 2009). Individual z scores are calculated utilizing the Gaussian
curve via a comparison of the person’s EEG reading with the previously mentioned
normative database. Thus the individual’s score can be compared to the sample “from a
mean of 0 and a standard deviation = 1 with deviations to the right of the mean being
positive and those to the left negative” (Thatcher & Lubar, p. 39).
Multiple statistical procedures were performed to convert the raw EEG data into
numerical values that are presented in topographic maps. Paired t tests were performed
for each participant to determine statistically significant differences between pre- and
post–art making EEG readings in relative power. In addition, relative power z scores
were calculated to determine whether there was an increase or decrease in activity
between the statistically significant areas for each participant. The participant’s art,
interview responses, and QEEG maps were observed for identifiable themes and trends to
gather a holistic representation of their imagery and process. Difference maps were
calculated to compare the artist and the non-artist groups in relative power and relative
power percentage. Relative power percentage maps indicate the percentage of power
generated by each frequency, thus allowing one to compare which frequencies exhibited
the greatest percentage of involvement related to the task of drawing. Finally, paired and
independent t tests were calculated to compare the group means of the artist and the nonartist groups. Thus comparisons were made between (a) the baseline at rest QEEG of the
artist group and the non-artist group and (b) the post–art making QEEG readings of the
artist group and the non-artist group.
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CHAPTER 4
Results
The results in this study are presented in various topographic maps of the brain.
Returning to the previously mentioned 10-20 system, Figure 1 shows the corresponding
electrodes associated with the QEEG maps. These maps show an overhead view of the
scalp as if looking down on the head. Thus the nose indicates the anterior region or the
front of the head and the ears indicate the medial and left and right. Although Figure 1 is
all white, colored areas in subsequent figures will indicate levels of involvement as well
as directional shifts of recorded activity at each of the labeled electrode sites. Due to the
large amount of data in this study, the individual labeled electrode placement will not be
shown. Thus when I refer to shifts in the left prefrontal lobe, I am specifically referring to

Figure 1. Overhead view of QEEG maps utilized in this study and labeled electrode placement.
Although this sample image is all white, colored areas in subsequent figures will indicate levels of
involvement as well as directional shifts of recorded activity at each of the labeled electrode sites.
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the activity recorded at electrode site Fp1. Similarly, an increase in the right occipital
lobe would refer to the activity recorded at electrode site O2.
QEEG maps allow for comparisons between the recorded activity at these
identified scalp locations/electrode sites both before and after an intervention. To clarify,
if there was a difference between the levels of activity in the right occipital lobe and the
left occipital lobe, this would be determined by comparing the cortical activity recorded
in this brain region by the corresponding electrodes (O1 and O2). Although the software
utilized in this research does allow for raw numerical scores, the topographic maps allow
the reader to visually see the recorded activity and comparisons by translating the raw
scores into colored distribution scales. These colored maps (see Figure 2 for an example)
may vary in content by map, but a general element is that areas in green are more
normalized or more average, whereas areas in blue indicate decreases away from the
mean and areas in red indicate increases. Thus one can compare shifts in activity by
seeing how the output of the previously noted electrodes falls along the scale. A shift
from blue or green to red would indicate an increase. Conversely, a shift from red or
green to blue would indicate a decrease. These colorful maps not only easily help the

Figure 2. Example of a QEEG map. The colored map on the left shows increases in the left posterior
regions of the brain, indicated by the shift toward warmer colors at electrodes T5 and O1 (labeled on the
right).
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reader identify observable trends, but the strong visual element is no doubt helpful for
more visual learners such as would be expected with the visual-based field of art therapy.
The visual presentation of the results in colorful maps may help counter resistance or fear
of numbers often related to quantifiable data by presenting the findings in such a visually
oriented way.
Absolute and Relative Power
QEEG measures are able to generate maps in both absolute and relative power.
“In a physiological sense, EEG power reflects the number of neurons that discharge
synchronously” (Klimesch, 1999, p. 170). EEG power and variability are impacted by
general characteristics related to a person’s anatomy (such as the thickness of the skull)
and various methods of EEG recording techniques as well as “by more specific factors
such as age, arousal, and the type of cognitive demands during actual task performance”
(Klimesch, 1999, p. 170). As noted by Klimesch (1999), variations in power are related
to both tonic and phasic changes: “Phasic changes in the EEG are task and/or stimulus
related. Tonic changes, on the other hand, occur over the life cycle and in response to
circadian rhythms, fatigue, distress, neurological disorders, etc.” (pp. 174–175).
Absolute power presents the amplitude of the electrode in the frequency range.
Relative power “is a percentage of the whole” (Thatcher & Lubar, 2009, p. 42) and
presents which frequencies were dominant in relation to the overall spectrum. This
dissertation will present only the results of theta (4–7 Hz), alpha (8–12 Hz), and beta 1
(13–15 Hz) frequencies. Although beta frequency in QEEG typically measures activity
all the way up to 40 Hz, transferring of the data between analysis programs resulted in the
filtering of frequencies beyond 15 Hz, in essence cutting off these frequencies from the
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recordings. Thus higher beta frequencies are not explored in this study. Despite this
limitation there is a great deal of data for analysis.
Some of the topographic maps in this study divide the alpha band into low (alpha
1) and high (alpha 2) rhythms. This allows for a closer look at this important frequency
and is consistent with research that suggests that the different rhythms of alpha are
functionally divided (Klimesch, 1999). In addition to grouping the results by frequency
bands, the individual frequencies are also shown. Thus some maps will show the results
grouped by frequency band and others will show the activity by individual hertz from 1–
15 Hz.
Independent t Tests Between Groups
Figure 4 presents the results of the relative power independent t test for the
averaged baseline (pre–art making) EEG readings for the artist and the non-artist groups
in relative power from 1–15 Hz. The t test maps presented will show the p values on the
previously described colored scale. Areas in the red to green scale (left to middle)
indicate a p value range from < 0.00 to 0.03. Areas in the green to red scale (middle to
right) indicate a p value range from 0.03 to 0.06. As indicated by the lack of color, results
of the independent t test between the baseline EEGs of the artist and non-artist groups
indicate that no statistical differences occurred in any of the frequencies. In other words,
there was no statistically significant difference between the artist and the non-artist group
at rest, prior to the art-making task. Figure 4 shows the results of the relative power
independent t test for the experimental (post–art making) EEG readings for the artist
group and the non-artist group in relative power from 1–15 Hz. Results indicate that there
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Figure 3. Relative power independent t Test for baseline QEEG readings. Results indicate no
statistically significant differences between the baseline QEEG readings of the artist group and the nonartist group.

was also no statistically significant difference between the post–art making EEG readings
between the two groups.
Relative Power Difference Maps
Although averaging the participants’ QEEG readings by artist and non-artist
group did not show statistical differences in independent t tests, relative power difference
maps did indicate visible differences in the shifts in activity exhibited pre- and post–art
making between the groups. Pre- and post-intervention relative power difference maps
for the artist group are presented in Figure 5 and the non-artist group in Figure 6. These
maps show the difference between the post-intervention averaged QEEG reading and the
pre-intervention average QEEG reading for each group. Thus the post-intervention
QEEG activity is averaged for all six participants in the artist group and subtracted from
the averaged pre-intervention QEEG activity. Shifts toward red indicate that art making
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Figure 4. Relative power independent t Test for experimental QEEG readings. Results indicate no
statistically significant difference between the experimental QEEG readings of the artist group and the
non-artist group.

lead to an increase in relative power for the artist group, whereas shifts in blue indicate a
decrease in relative power. Figure 5 shows the relative power difference between the preand the post–art making EEG readings of the group for each individual frequency band
from 1–15 Hz. The results indicate that art making led to an increase in activity in the
theta band (5–7 Hz), primarily localized to the anterior frontal and prefrontal regions. An
increase and a shift to a more posterior involvement occurred in both alpha 1 (8–10 Hz)
and alpha 2 (10–12 Hz) frequencies. This posterior shift became more localized to the
right occipital lobes in high alpha (12 Hz) and beta 1 (13–14 Hz) frequencies.
Figure 6 shows the averaged relative power differences that occurred for the nonartist group by individual frequency. Results indicate an overall decrease in theta and a
shift toward a posterior involvement in the alpha bands in the parietal and temporal
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Figure 5. Relative power difference maps pre- and post–art making, artist group. Results indicate
increases in theta in the frontal and prefrontal regions. Bilateral increases were seen in the occipital,
temporal, and parietal posterior regions in alpha 1 and alpha 2.

regions. Although right hemisphere increases occurred as well, an overall trend of a left
hemisphere increase was seen in beta 1, with a strong increase in activity displayed in the
left prefrontal lobe at 12–15 Hz.
To make comparisons between the groups clearer, Figure 7shows the relative
power difference maps for both the artist and the non-artist groups across the frequency
bands (theta, alpha 1, alpha 2, and beta 1) as opposed to each individual frequency.
Comparisons between groups indicate that the artists exhibited a greater amount of
frontal theta activity compared to the non-artist group. Although both groups showed a
trend of bilateral and medial posterior increases in alpha 1 and alpha 2, the groups
differed in that the artists displayed the largest alpha shifts localized to the occipital lobes
whereas the non-artists showed a greater increase in the parietal regions. Differences
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Figure 6. Relative power difference maps pre- and post–art making, non-artist group. Results show a
decrease in theta frequencies paired with a shift toward a posterior parietal, temporal, and occipital
increase in alpha 1 and alpha 2. Although a posterior increase occurred in beta 1 an overall trend of a
left hemisphere dominance is displayed with a particular increase in the left prefrontal lobe (although
right frontal and prefrontal increases also occurred).

between groups also occurred in beta 1, with the artists showing increases in the right
occipital lobes and the non-artists showing increases in the left. Additional left
hemisphere dominance was seen in the non-artist group in the prefrontal and temporal
regions in beta 1.
Relative Power Percent Difference Maps
Figures 8–11 show the relative power percent of increases or decreases in relative
power that occurred by frequency band. Thus percentage maps indicate where the largest
shifts of activity occurred, indicating which frequencies were most involved and
impacted.
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Figure 7. Relative power difference maps for theta, alpha 1, alpha 2, and beta 1. Artist group displayed
more activity in theta localized bilaterally and centrally in the temporal, frontal, and prefrontal regions
compared to non-artist group. Both groups displayed increases in posterior regions in alpha 1 and alpha
2. Artist group displayed more pronounced increases in occipital lobes and non-artist group displayed
largest shifts in parietal regions. Similar differences between groups were observed in beta 1; artists
displayed an increase in right parietal and occipital lobes and non-artists showed an increase in the left.

For example, Figure 8 indicates that for the artist group the greatest percentage of
activity occurred in the alpha bands, with the highest percentage occurring at 9 Hz (44%).
Figure 9 presents the percentages for the non-artist group. Results indicate that the
greatest percentage of activity comparatively occurred in 9 Hz as well, although the nonartist group displayed less overall activity (24%). Figure 10 shows a more detailed look at
the frequencies 8, 9, and 10 Hz, indicating high percentage shifts in 9 Hz for both groups.
The artist group and the non-artists group differed in that the large percentage increases
occurring for the non-artist group were primarily localized more centrally in the parietal
and the temporal regions as opposed to the artist group, which displayed increases in the
occipital lobes and more peripheral increase in the temporal/parietal regions. Although it
is difficult to conclusively assert, the more centrally located shifts of the non-artist group
may indicate a more self-reflective and inner focus whereas the peripheral
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Figure 8. Relative power percentage difference maps pre- and post–art making, artist group. Results
show shifts in multiple regions and frequencies, but the highest percentage of activity exhibited in the
artist group is seen in 8 Hz (27%), 9 Hz (44%), and 10 Hz (34%).

increases of the artist group may indicate a greater awareness of their external
environment.
Figure 11 shows the relative power percent differences by bands as opposed to
individual frequencies. Results indicate a more even distribution of activity for the nonartist group with theta and alpha 1 sharing a 20% shift in activity and alpha 2 and beta 1
differing by only 1%. By comparison the artist group showed a wider range of
percentages dominated by both alpha 1 (38%) and alpha 2 (30%).
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Figure 9. Relative power percentage difference maps pre- and post–art making, non-artist group. Results
show posterior alpha increases paired with bilateral increases in the prefrontal lobes with left hemisphere
dominance in beta.

Figure 10. Relative power percentage difference maps for alpha at 8, 9, and 10 Hz. Of all frequency
bands from 1–15 Hz, the greatest percentage increase occurred at 9 Hz for both groups.
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Figure 11. Relative power percentage difference maps for theta, alpha 1, alpha 2, and beta 1. The artist
group displayed in alpha 1 (38%) and alpha 2 (30%). By comparison, the non-artist group had more
dispersed activity and displayed a less amount of alpha involvement.

Group Averages Summary
Although the group averaged independent t tests did not show statistically
significant differences, likely due to the small sample size and the wide variation in
responses by participant (these will be discussed more thoroughly in the next section), the
grouped difference maps did show differences between the artist and the non-artist
groups. Table 1 shows how the findings of this study relate to the existing understanding
of the tasks related to the theta, alpha, and beta 1 frequencies.
The summarized group comparisons of the study indicate:
1. An anterior increase in theta for artists and no notable increases in theta for
non-artists.
2. A trend of a posterior increase in alpha 1 and alpha 2 for both groups, with a
more localized impact on the parietal regions for non-artists and a more
localized impact on the occipital areas for artists.
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Table 1
Overall Summary of Observed Patterns by Frequency Band
Frequency Band
Theta (4–8 Hz)

Characteristics

Observed Patterns

Involved in relaxed, creative,

Bilateral increases in

meditative states of inner focus and

frontal and prefrontal

quiet, between sleep and awake;

regions in relative power

associated with state-dependent

difference maps for artists

memory retrieval
Alpha (8–12Hz)

Characterized by relaxed states and

High percentage bilateral

the brain at idle; dominant EEG

increases for both artists

rhythm; “a bridge from the external

and non-artists, particularly

world to the internal world, and vice

in the posterior regions

versa” (White & Richards, 2009, p.

from 8–10 Hz

149); associated with memory and
intelligence, diminishes with age
Beta 1 (12–15 Hz) Associated with focus, task specific,

A left hemisphere increase

anxiety; left prefrontal activity is

in the difference maps for

associated with positive affect and

non-artists; increases for

right prefrontal activity is associated

both groups in the occipital

with negative affect and avoidant

lobes, with an overall trend

behaviors

of a left increase in the
non-artist group and a right
increase in the artist group

Note. Information above is informed by Belkofer and Konopka (2008), Hammond and Baehr (2008),
Swingle (2008), and White and Richards (2009).

3. An overall left hemisphere beta 1 increase for non-artists with a notable
increase in the left prefrontal lobe.
4. Results indicate that for both groups the greatest percentage differences
occurred at 9 Hz in the alpha band.
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5. Different asymmetry between groups in the occipital regions at beta 1: Artists
showed an increase in the right occipital lobe and non-artists showed an
increase in the left.
6. An inverse relationship in prefrontal activity between groups, with artists
showing theta increases paired with beta 1 decreases and non-artists showing
theta decreases paired with a beta 1 increase.
Although an interpretation of these results is difficult and any generalizations from these
findings are limited, these trends exhibited in the group maps are worth exploring for the
possibility of generating tentative models for future research and explanatory frameworks
for art therapy interventions.
Art as Nondirective Meditation
A notable finding of these results is the large anterior increases for the artist group
seen in the theta band. An increase in theta frequencies has been identified with states of
relaxation and meditation (Chan, Han, & Cheung, 2008). Theta activity may be an
indication of the creative twilight between being awake and being asleep that could be
associated with letting go and process-oriented engagement with an image or the trancelike states associated with art making. Theta activity is:
associated with hypoactivity (reduced activity), daydreaming, inattention, absence
of directed thought, and drowsiness. A person experienced in meditation, for
example, can produce many theta waves while in the meditative state. High theta
amplitude is found at times of inner focus and contemplation. (Swingle, 2008, p.
45)
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It is worth noting that many of the participants noted feeling relaxed and
meditative after making art. It is possible that the prevalence of theta activity indicates
that they were able to use art making as means to promote internal stillness. According to
Swingle (2008):
High theta activity reflects the overall quiescence of the central nervous system.
Theta activity in the back of the brain (occipital area, or occiput) is associated
with the mind’s ability to quiet itself. Deficient theta activity in the occiput is
often associated with sleep disturbance, low stress tolerance, and predisposition to
addiction. People with poor theta production in this area often cannot “shut the
brain off’ and suffer from anxiety-related disorders. (p. 45)
Lagopoulos et. al. (2009) found that nondirective meditation resulted in increased
theta activity in the anterior regions and increased alpha activity in the posterior regions
of the brain. The authors noted that their findings support the assertion that “nondirective
meditation techniques alter theta and alpha EEG patterns significantly more than regular
relaxation, in a manner that is perhaps similar to methods based on mindfulness or
concentration” (Lagopoulos et al., 2009, p. 1187). Relative power difference maps
showed similar trends for the artist group in this study, who showed the same patterns of
anterior temporal increases paired with posterior alpha activity. Although the non-artist
group did not show the theta activation, they did show a more central increase in
posterior alpha activity. These findings, paired with the participants’ self-reported feeling
of meditation and relaxation afforded by creating their image, support the assertion that
nondirective art-making techniques that are open-ended and process-oriented may
parallel the impact of nondirective meditation. Thus art may be used as a kind of
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meditation to still the mind, promote wellness, decrease symptoms of stress, and regulate
levels of arousal and hyperarousal, and this would be reflected in increased theta and
alpha cortical activity.
Theta/Alpha Activity
The combined theta/alpha increase is consistent with biofeedback techniques that
attempt to promote positive affect and relaxation via the induction of theta/alpha states.
White and Richards (2009) noted the effectiveness of alpha/theta neurofeedback
protocols, which they described as “the state of consciousness just above the sleep
characterized by a dynamic balance between the alpha and theta frequency bands” (p.
149). The authors noted that theta activity indicates that “one’s focus is on the internal
world” and described alpha activity as “a bridge from the external world to the internal
world, and vice-versa” (p. 149) and emphasized that these theta/alpha states are important
for accessing state-dependent memories that would be difficult to access via more
focused attention.
It is possible that the creative imagery and the fluid memories and imagery that
arise in spontaneous creative expression may be related to theta/alpha activity. According
to Swingle (2008), “theta waves are also enhanced during a hypnotic trance, and the vivid
images experienced during twilight sleep are also associated with theta activity” (p. 45).
The suppression of anterior frontal theta activity paired with an increase in more posterior
alpha activity is also consistent with Dietrich’s (2003; 2004) transient hypo frontal
hypothesis that asserted that either a decrease or a shift in the prefrontal lobes is
associated with creative states of flow (Csikszentmihalyi, 1996), where one becomes lost
in the moment of creative production via the suppression of more explicit cognitive
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functioning as the integrated implicit system takes over. This suppression of the explicit
system is achieved via practice and repetition and is an inherently pleasurable state of
optimal performance where one is “in the zone,” not thinking about what one is doing;
the opposite of “choking” where one overthinks the task and fails to deliver a fluid
performance.
Additional differences between the groups were seen in the alpha 2 and beta 1
frequencies, with the artist group showing an increase in the right occipital lobe and the
non-artist group showing an increase in the left. Research has shown that left parietal
increases are associated with language processing and right parietal increases are
associated with spatial tasks (Ahern & Schwartz, 1985). The right hemisphere dominance
in the visual processing centers involved in beta 1 activity may be related to the artist
group utilizing more spatially oriented skills (no doubt a reflection of their training and
practice) than the non-artist group. However, it is important to note that both the artist
group and the non-artist group showed an increase in the alpha bands in the posterior
regions of the brain.
Asymmetry and Affect
A similar pattern of a left hemisphere increase in activity was seen in the nonartist group in the temporal, frontal, and prefrontal regions. The left hemisphere increase
is notable as left frontal asymmetry is typically associated with positive affect and right
frontal asymmetry is typically associated with negative emotions and depression (Ahern
& Schwartz, 1985; Davidson, Ekman, Saron, Senulis, & Friesen, 1990). The left
hemisphere prefrontal increase in beta 1 activity of the non-artist group may indicate that
art making impacted their mood positively. On the other hand, beta activity is also
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associated with states of anxiety and the increases in beta 1 activity may indicate
increased anxiety from art making. The interview responses do not indicate a state of
anxiety occurred for the participants, but several participants in both groups noted feeling
frustrated in the early stages of their drawing and described eventually being able to reach
a place of either acceptance or resignation with the discrepancy between their intention
and the image depicted on the page.
The frontal and prefrontal cortex is associated with the estimation of social norms
and is referred to as the CEO of the brain (Cozolino, 2002). It is possible that the
involvement of the frontal and prefrontal regions may be related to a kind of internal
dialogue with the inner critic that would be associated with the desire to create an
accurate or an aesthetically pleasing image (Obiols, 1996. In addition, the anterior
involvement in members of the non-artist group compared to the artist group may be
related to the artist group’s reliance on more spatial and abstract processing, returning
again to Dietrich’s (2003) hypothesis, the need to rely less on explicit thought processing
(i.e., drawing for the artists is more second nature and thus requires less higher order
brain functioning and focus).
Alpha Activity
As it stands the results of this study are contradictory as there were increases in
both alpha and beta 1 activity in the left prefrontal lobes. “EEG alpha power
desynchronizes when individuals are mentally active” (Fink, Grabner, Neuper, &
Neubauer, 2005, p. 252). As noted by Klimesch (1999), alpha activity “at the first
glance” appears “paradoxical” in that “whereas alpha synchronization occurs during alert
wakefulness, desynchronization reflects actual cognitive information process” (p. 190).
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Thus, the increase in alpha activity seen in the non-artist group in the left prefrontal lobes
likely indicates a decreased utilization of this brain region (i.e., alpha suppression). The
similar increased activation of this region in both alpha and beta 1 activity is curious and
counterintuitive unless the increased beta 1 activity is a sign of increased anxiety for the
non-artist group.
Regarding the role of increases or decreases in alpha band activity, Dietrich and
Kanso (2010) stated: “The more is better versus less-is-better conceptions underling brain
research continue to be a puzzle on the basis of task parameters, sample definitions, and
underlying conceptual models” (p. 846). Nonetheless, “alpha rhythm is the most
prominent component of the vast majority of human EEG records and is traditionally
considered the basic, dominant EEG rhythm” (Anokhin & Vogel, 1996, p. 2). In addition,
it is widely understood that alpha activity occurs “usually of maximal amplitude in the
occipital regions” but “often distributes to the adjacent parietal and posterior temporal
areas” (Rowan & Tolunsky, 2003, pp. 25–26) and may be associated with drowsiness. A
prevalence of alpha activity did occur in these posterior regions of the cortex, but it
should be noted that this alpha activity showed shifts in the frontal regions as well. Yet,
for both groups, the highest percentage of shifts occurred in the alpha frequencies, 8, 9,
and 10 Hz, with both the artists and the non-artists showing the highest percentage of
change at 9 Hz.
Both the onset of Alzheimer’s disease and old age are associated with reductions
in alpha activity (Williams, Ramaswamy, & Oulhaj, 2006). Although certainly more
research needs to be conducted, the ability of art to both stimulate and access memories
may be an effective way to promote healthy memory systems and help alleviate the

97
symptoms of memory loss. Although the results of this study do not support such a claim,
a beneficial area of future research may be related to promoting art-making behaviors as
ways to remain cognitively active. The ability of art making to access memories that may
be difficult to access via language is certainly a cornerstone of art therapy treatment but
one that remains empirically and biologically unsubstantiated. It seems likely that
drawing imagery that is not based on one’s observations in reality would require various
level of memory functioning. It is unclear if this would require the recall of a specific
place or more global archetypes of what the imagery relates to. Thus when one draws a
tree one need not necessarily draw from a memory of a specific identifiable tree but
rather the assemblage of one’s internal imagery and gestalt of what a tree looks like. It
would seem that such memory processes would rely on long-term integrated memories
that may take on certain emotional tones colored by experience and personal associations.
Although the role of alpha waves is not clear in this study it is clearly an
important band for research. According to Swingle (2008):
Testing alpha waves also tells us about visualization skills, visual memory,
emotional trauma, and artistic skill or interest. For instance, peak performance
training for athletes or those in demanding decision-making situations is focused
on amplifying the fast-frequency components of alpha waves. (p. 47)
According to Dietrich and Kanso (2010), “whereas low alpha appears to respond to
various types of attentional demands, such as alertness and vigilance, higher alpha
responds selectively to more specific task demands” (p. 825). As noted by Jokisch and
Jensen (2007), “regarding posterior alpha activity (8–13 Hz), it is under debate whether it
reflects functional inhibition or neuronal processing required for the task.” (p. 3244).
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These differing results can be seen via the role of alpha band visual processing
(most notably the involvement of the occipital and parietal lobes). For example,
according to Hari and Salmelin (1997), “the level of alpha rhythm decreases during and
after visual stimulation” (p. 45), whereas Osaka (1984) noted that alpha activity increases
as result of visual-spatial tasks. These differing tasks and procedures are notable in that
art making likely requires both visual stimulation and visual-spatial skills, thus leading to
an unclear role of the band regarding the production of visual imagery. Although these
discrepancies remain, it is widely agreed that “the alpha band is prominent when a person
is minimally aroused—awake but relaxed” (Dietrich & Kanso, 2010, p. 824). In this view
the alpha band is considered a kind of relay station for the brain, differing in its
prominence as a result of state-dependent tasks.
Individual Art and Statistical Analysis by Participant
After comparing the two groups using difference maps, I examined z score
distributions so as to study the statistically significant changes that occurred for each
individual participant. In order to help organize the large amount of data accumulated in
this study, I grouped the z score maps by content of the imagery made:
objective/representational, nonobjective/nonrepresentational, and mixed (elements of
both objective and nonobjective). Due to the large amount of data and the primary
involvement of delta rhythms for sleep research the z score maps illuminate the activity
for theta, alpha 1, alpha 2, and beta 1 frequency bands.
In addition to z scores, the p value results of paired t tests are presented below,
showing the statistically significant areas of change between pre- and post-intervention
readings. The p values are presented on a colored scale. Areas in the red to green scale
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indicate a p value of < 0.00 to 0.03 whereas the green to blue scale shows p values from
0.03 to 0.05. It is important to use the colored p value maps to interpret the differences
between the pre- and post-intervention EEG readings. Although differences occurred in
multiple areas, the results will focus only on those regions that showed statistically
significant changes. The following section will cover the art made, participants’
descriptions of their image and process, and the statistically significant differences
between pre- and post-intervention EEG readings.
Objective/Representational: Participants T, Q, and H
Participant T. Participant T described her drawing (Figure 12) as a “picture of a
relaxing place that I would like to be. Somewhere near the ocean with some cypress trees
and grass and beautiful ocean in the background and a little house and a terrace.” The
participant, who identified herself as an artist, noted that she had an intention to make a
relaxing image and was feeling in need of a vacation from the stress of her work.

Figure 12. Participant T’s drawing (artist group, female, age 40)

Figure 13 indicates that relative power increases in the right frontal and temporal
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lobes occurred in the theta and alpha 1 frequencies. Right temporal lobe increases
occurred in alpha 1, alpha 2, and beta 1 frequencies with left hemisphere increases in the
posterior temporal and parietal regions in the alpha 2 frequencies. A bilateral decrease in
beta 1 activity occurred in the prefrontal regions.

Figure 13. Participant T relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate an increase in right occipital lobe in alpha 1, alpha 2, and beta 1. An increase in right
frontal and temporal lobes occurred in theta and alpha 1. Right temporal lobe increases occurred in
alpha 1, alpha 2, and beta 1 with left hemisphere increases in the posterior temporal and parietal regions
in alpha 2. Beta1 indicated a bilateral decrease in activity of the prefrontal regions.

Participant Q. Figure 14 depicts the image created by Participant Q, which she
described as a nature scene that was related to a memory of her parents’ house and her
interest in the state of Alaska. Participant Q identified as an artist and when asked to
describe her image she stated: “I started drawing and just went with it.” The relative
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Figure 14. Participant Q’s drawing (artist group, female, age 25)

Figure 15. Participant Q relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate an increase in the frontal lobes not limited to one hemipshere across all four
frequencies. Alpha 1 showed the largest amount of staistically significant activity with additional
medial and bilateral increases in the temporal, parietal, and occipital lobes.
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power map for Participant Q indicates an increase in frontal lobe activity not limited to
one hemipshere across the four frequency bands (theta, alpha 1, alpha 2, and beta 1).
Alpha 1 showed the largest amount of staistically significant activity with additional
medial and bilateral increases in the temporal, parietal, and occipital lobes.
Participant H. Participant H was in the non-artist group and described her
drawing (Figure 16) as a colorful beach scene that was related to her upcoming vacation
to Florida. Relative power paired z score maps (Figure 17)indicate a decrease in activity
in the occipital and the parietal lobes in the theta frequencies. By contrast alpha 2 and
beta frequencies showed left occipital lobe increases and alpha 2 showed medial and
bilateral increases in the parietal lobe. Left frontal increases were seen in both alpha
ranges as well as in beta 1. Prefrontal and frontal increases were seen in alpha 2.

Figure 16. Participant H’s drawing (non-artist group, female, age 26)
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Figure 17. Participant H relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate a decrease in occipital and parietal lobes in theta. By contrast alpha 2 and beta showed
left occipital lobe increases and alpha 2 showed medial and bilateral increases in the parietal lobe as
well. Left frontal increases were seen in both alpha ranges as well as in beta 1. Prefrontal and frontal
increases were seen in alpha 2.

Nonobjective/Nonrepresentational: Participants L, S, and N
Participant L. When asked to describe her image (Figure 18) participant L stated
that she did not “have anything to say about it.” Participant L noted that making art “was
relaxing and a nice change from other things I had to do today.” Relative power z scores
(Figure 19) indicate a bilateral decrease in activity in the temporal lobes in theta
frequencies, a decrease in the right posterior temporal lobe in alpha 1 and alpha 2
frequencies, bilateral prefrontal decreases in beta 1 frequencies, and bilateral increases in
the frontal lobe in beta 1 frequencies as well as a increases in the right temporal lobe.
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Figure 18. Participant L’s Drawing (Artist, Female, Age 25)

Figure 19. Participant L relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate a bilateral decrease in the temporal lobes in theta and a decrease in the right posterior
temporal lobe in alpha 1 and alpha 2, as well as bilateral prefrontal decreases in beta 1, bilateral increases
in the frontal lobes in beta 1, and increases in the right temporal lobe.
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Participant S. Figure 20 was described by Participant S (who was in the nonartist group) as a moving sphere; “like fire and water.” Participant S noted that the

Figure 21. Participant S’s drawing (non-artist group, male, age 39)

Figure 21. Participant S relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate an increase in the right prefrontal and frontal lobes in alpha 1 and beta 1 and decreasese
in the left temporal lobe in theta and the right temporal lobe in beta 1.
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influence for his imagery came from an afterimage that came to his visual field after he
blinked during his first EEG reading. Figure 21 shows an increase in the right prefrontal
and frontal lobes in alpha 1 and beta 1 and decreasese in the left temporal lobe in theta
and the right temporal lobe in beta 1.
Participant N. Participant N (part of the non-artist group) described her image
(Figure 22) as “a defined center with lots of interesting colors radiating from it . . .
something like a mandala.” Results of Participant N’s relative power z scores (Figure 23)
indicate an overall decrease in prefrontal and frontal lobe activity and a decrease in left
temporal lobe activity in the theta band. Increases in relative power occured in the left
prefrontal lobe in alpha 2 frequencies and in the medial and right parietal lobe in beta 1
frequencies.

Figure 22. Participant N’s drawing (non-artist group, female, age 49)
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Figure 23. Participant N relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate an overall decrease in prefrontal and frontal lobes and a decrease in left temporal lobe
in theta, as well as an increase in left prefrontal lobe in alpha 2 and an increase in medial and right
parietal lobe in beta 1.

Mixed: Participants C, P, U, and W
Participant C. Figure 24 depicts a still life and a landscape with abstracted
shapes and patterns. The participant, who was in the artist group, started his drawing
using scribbles and lines, which he then filled in to create the imagery shown. Relative
power z scores in theta, alpha 1, alpha 2, and beta 1 frequency bands for Participant C
(Figure 25) showed a left prefrontal increase in activity across all four bands. Additional
increases in relative power occurred in the left prefrontal lobe in alpha 2 frequencies and
in the medial and right parietal lobe in beta 1 frequencies. An increase in activity in the
right temporal lobe occurred in theta and alpha 1, and a decrease in activity in the right
temporal lobe was seen in beta 1. An overall increase in activity occurred across all areas
excluding the right temporal lobe in alpha 2.
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Figure 24. Participant C’s drawing (artist group, male, age 37)

Figure 25. Participant C relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate a left prefrontal increase across all four bands. Increases occurred in left prefrontal lobe
in alpha 2, medial and right parietal lobe in beta 1, and right temporal lobe in theta and alpha 1; a
decrease in right temporal lobe was seen in beta 1. An overall increase in activity across all areas
excluding the right temporal lobe was seen in alpha 2.

Participant P
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Participant P. Participant P, from the non-artist group, described his image
(Figure 26) as an abstracted face over a series of “tendrily” lines. The participant noted

Figure 26. Participant P’s drawing (non-artist group, male, age 40)

Figure 27. Participant P relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate a bilateral decrease in the occipital lobe in theta, and bilateral increases in occipital,
temporal, and parietal lobes in alpha 1.
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how he felt like “something kind of came over me. . . . It was like the shapes had to come
out. Like they wanted to come out and go where they wanted to.” Relative power maps
(Figure 27) for Participant P showed a bilateral decrease in activity in the occipital lobe
in theta frequencies. Bilateral increases occurred in the occipital, temporal, and parietal
lobes in alpha 1 frequencies.
Participant U. Figure 28 was described by Participant U as “swirly” and
“unorganized”; she noted that parts of it are smooth, but parts of it are really just kind of
rough.” The z scores for Participant U (Figure 29) reflected a relative power increase in
the right prefrontal lobe across all four bands. An increase in activity in the left temporal
lobe occurred in alpha 2 frequencies paired with an increase in activity in the right
temporal lobe in beta 1 frequencies. Overal increases in activity were seen in the parietal
lobes in alpha 2 and beta 1 frequencies.

Figure 28. Participant U’s drawing (artist group, female, age 24)
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Figure 29. Participant U relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate an increase in right prefrontal lobe activity across all four bands, and an increase in the
left temporal lobe in alpha 2 paired with an increase in the right temporal lobe in beta 1. Overal
increases in parietal lobes in alpha 2 and beta 1.

Participant W. Participant W (who was in the artist group) described her image
(Figure 30) as an abstracted color field full of “little blips and scratches.” In addition, she
discussed the texture of the image, which she describes as “marbling” and “soft to the
touch.” The participant discussed feeling frustrated with her image not looking as she had
intended, explaining, “what my hands were doing was different than what was going on
in my mind” and that “within 10 seconds I was frustrated.” Because she could not erase
the image, she decided to “just go abstract,” but was also dissatisfied with the process as
a mask started to form in her image, which was not her intention. Although the
participant noted that she felt frustrated, she emphasized that these feelings were
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Figure 30. Participant W’s drawing (artist group, female, age 38)

Figure 31. Participant W relative power paired t test and z scores for theta, alpha 1, alpha 2, and beta 1.
Results indicate a right decrease in the occipital lobe in beta 1 and an overall posterior decrease in theta
paired with an overall posterior increase in alpha 1 and alpha 2. Right prefrontal and left frontal
increases occurred in theta. A bilateral increase in the prefrontal lobe occurred in alpha 1. An increase
in the left temporal lobe occurred in alpha 1, alpha 2, and beta 1.
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“minimal.” She went on to state that she felt “even-keeled” and described the process as
“calming” and “meditative.”
The relative power z scores for Participant W (Figure 31) reflected a right
decrease in activity in the occipital lobe in beta 1 frequencies and an overall posterior
decrease in theta activity paired with an overall posterior increase in alpha 1 and alpha 2
activity. Increased theta activity occurred in the left frontal and right prefrontal lobes. A
bilateral increase in activity in the prefrontal lobe occurred in alpha 1 frequencies. An
increase in activity in the left temporal lobe occurred in alpha 1, alpha 2, and beta 1
frequencies.
Overall Summary of Paired t Tests and z Scores by Individual Participant
Overall results of paired t tests indicate that a statistically significant shift
occurred for each participant in this study at relative power in at least one of the four
frequency bands identified. The participants’ z scores indicate that these shifts were not
uniform and occurred across a wide range of regions of the brain. The results suggest that
there was not a singular region that was exclusively impacted by art making and that
these diverse areas varied subjectively by participant. Although most individuals
displayed some shifts in activity in the posterior regions of the brain related to the
visual/spatial processing centers, frontal and prefrontal shifts also occurred. Moreover,
not all participants showed the same patterns of EEG exhibition and/or suppression. In
other words, not only did drawing activate different regions of the brain for the
participants in this study, there was also no uniform increase or decrease localized to one
region or one frequency band. Increases and decreases varied by participant by
hemisphere, by brain region, and by frequency.
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CHAPTER 5
Discussion
Limitations
Due to the exploratory nature of this study and design several significant
limitations in this research are worth noting. First of all, the art made in this study was
conducted in a lab setting. The room where the art was made was not intended for
creative expression and was designed to be sterile and non-stimulating. In addition, the
participants made art alone with the researchers in a nearby proximity outside of a closed
door. Thus the research does not take into account the role of the therapist and the impact
the therapist might have on a person’s creative expression. In addition to the
environment, the participants made their art with the EEG nets fastened to their heads and
a bundle of wires draped down the back of their necks. Although I used an EEG net that
is less invasive than some, EEG nets are far from being a natural element of art making
and restricted the participants’ movement and required that they remain seated.
The absence of a control task limits the ability to generalize the results of this
study. It is not clear if the differences seen between pre- and post-intervention EEG
readings were related to the participants’ art making or varied as a result of receiving two
different readings. These results may have assessed how having a baseline EEG reading
impacted the participants and the shifts in brain activity related to adapting to the task the
second time around or not. The absence of a control group also makes it hard to
determine if the art-related tasks impacted the visual processing areas. A noncreative and
nonvisual task such as performing a set of math problems would have been a welcomed
comparison task.
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Due to the pre-post design two different EEG readings needed to be conducted.
As previously noted in Chapter 3, the EEG electrodes used in this study were sponge-like
electrodes that utilized a mixture of salt, baby shampoo, and water to remain conductive
on the scalp. The data acquisition was set up to record impedances from the electrodes of
50 or less. Because of the 20-minute duration of the art making task and variations in the
body temperature and scalp of the participants, before the post-intervention reading
several of the electrodes had to be readjusted and remoistened to reach acceptable levels
of conductivity for data acquisition. Thus the time between art making and postintervention EEG readings were not the same for all participants, but rather fell on the
range of 3 to 7 minutes. Thus the differences in the results of the study between
participants may have been the result of variations in time between pre- and postintervention readings.
On the other hand, the goal of this research was to measure how creating an image
impacted the brain. Although no research currently exists regarding how long the impact
of an art therapy session lasts, my personal experience has supported the general
assumption that the impact of art making is not localized to the fixed set of time a person
is creating but rather impacts one’s mental state and emotions after the behavior has
ended. How long such an aftereffect lasts is difficult to ascertain and subject to multiple
variables. Yet the large areas of significance indicated in the data from this study could
be argued as evidence that such effects would last in some form at least 7–12 minutes.
It is important to emphasize that the EEG records the real-time firing of neurons,
yet because the brain activity was not recorded during the reading the results reported on
above do not measure the actual process of art making but rather the aftereffects. Dr.
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Lukasz Konopka (L. Konopka, personal communication, February, 3rd, 2012) described
the data in this study in the metaphorical terms of measuring not the act of art-making
behaviors but rather the lingering conversations in the brain about what just happened.
Because the brain was not recorded in the act of art making, these results are a snapshot
of the aggregate behaviors of art making, which provides an incomplete picture of the
different processes that occur in the act of making an image. In other words, the same
brain functions are not necessarily involved when starting the drawing with a gesture or
an outline as opposed to adding the finishing touches of detail. Despite these limitations
in regards to processes in praxis, the aggregate snapshot of brain activity may be more
useful with regards to measuring the more lasting impacts of art therapy interventions
longitudinally.
As previously noted, the meta-analysis of the EEG literature on creativity by
Dietrich and Kanso (2010) led the authors to determine that the existing data are
inconclusive. The authors stressed the many different types of creativity and noted that
the individual differences of each person require that “creativity research must . . . look at
individual processes” (Dietrich & Kanso, 2010, p. 845). It is hoped that by narrowing the
task to drawing with oil pastels, a more specified understanding of the individual
reactions to creative behaviors was targeted. Yet perhaps a more specified directive than
the open-ended instructions would be more appropriate, such as drawing a house or a
face. The broad nature of the directive in this study may have led to the wide range of
responses in the participants. A more specific intervention or regulating the art to certain
intentions and/or materials might have resulted in different brain processes than exhibited
in this study.
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A further issue that must be addressed when discussing the results of this study is
related to the basic concepts of power and increases and decreases in brain activity.
According to Dietrich and Kanso (2010), “The more is better versus less-is-better
conceptions underling brain research continue to be a puzzle on the basis of task
parameters, sample definitions, and underlying conceptual models” (p. 846).
The authors asserted that current research on the role of alpha band frequencies with
regards to creativity and task performance are not “uniform” (Dietrich & Kanso, 2010, p.
833) and conclude in their meta-analysis of EEG and creativity research that “the single
most common finding in this literature is the absence of significant changes to the beta
frequency” (Dietrich & Kanso, 2010, p. 825).
It is important to note that the directional shifts in the brain that may occur in the
differing frequency bands may be related to levels of proficiency as well as levels of
engagement. It is possible, for example, that individuals may show lower levels of power
as a result of their proficiency at the task being measured. Thus it is possible that a
decrease in power may be related to a decrease in energy being exerted due to the
efficiency of the system. It seems difficult to conclusively assert that a person who
displays an increase in left hemisphere activity in the occipital lobes after art making
necessarily exhibited a left hemisphere dominant reaction.
Not only could a left hemisphere increase be related to a greater effort exhibited
by this system as opposed to a perhaps more art-trained right hemisphere, but many of the
results in the study also show variations in the hemispheric dominance of the various
regions of the brain. In other words, an increase in activity in the left hemisphere of the
occipital lobes may be paired with an increase in activity in the right frontal lobe, for
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example. Thus, hemispheric activity must be taken into account in relation to individuals’
subjective brain patterns as well as their subjective experience. It is important to refrain
from a conceptual model that views the regions of the brain as turning on or off and
rather understand the brain as an interlocking system that is sharing in the distribution of
resources and energy. Although members of the cast may take the stage more clearly in
the spotlight, consciousness remains the performance on an ensemble. Such a view has
profound implications in terms of not conceptualizing art therapy as a right-brained field.
Finally, a significant limitation with this study is that an explanation of each
participant’s brain processes is beyond the scope of this dissertation. The intention is not
to discuss or attempt to explain the results of each participant but rather outline several
potentialities exemplified in this study that are related to previous literature in the fields
of neuroscience and art therapy. The wealth of data and the interdisciplinary nature of
such a discussion affords more than enough material to establish a working framework
for conducting art therapy and QEEG research.
I would also like to note the vast amount of research related to the brain regions
and the frequency bands focused on in this study. One could author a dissertation on the
topic of any of the four frequency bands studied here as well as any of the brain regions
(the research on the visual processing centers, for example, is vast) in isolation. Thus,
although the results of this study are discussed informed by current research on QEEG
and the brain, the activity that occurred across the frequency bands will be addressed with
regards to global trends related to art therapy. This discussion will be filtered through the
lens of an art therapist and not that of a neuroscientist. Despite these limitations, there are
several results worth discussing.
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Statistically Significant Pre-Post Differences
Statistically significant differences occurred between the pre- and postintervention QEEG readings for each participant in this study. These results suggest that
the QEEG can help inform and assess treatment by measuring the z scores compared to
the normalized distribution and/or pre–art making intervention. In addition, the statistical
differences between the baseline and the experimental readings of the individual
participants suggest that the impact of art making lingers past the actual act of creating an
image (a notable finding that has yet to be thoroughly studied or, prior to this study,
empirically supported). Moreover, these differences were shown in both artists and nonartists, indicating that although the brains were impacted differently for each group and
each participant, a significant level of activation occurred at some level. Thus the results
of this study tentatively support the idea that drawing an image impacts the brain of both
individuals who have artistic training and those who do not. This assertion is significant
for the field of art therapy because it supports the curative abilities of art making for
persons who have little or no experience with it. If shifts in the brain occur for people
with no artistic skills, one can assume that emotional, intellectual, and behavioral impacts
might also be possible.
Although non-artists did show shifts in the brain activity impacted by art making,
these patterns of cortical activation were not the same as those exhibited by the artist
group. The divergent responses in this study relate to a limitation in the existing research
of the field of art therapy, which often relies on self-report measures as well as the
personal experiences of the art therapist(s) and/or researcher(s). Thus expecting
predictable responses to directives or interventions based on one’s personal experience

120
with art making remains somewhat problematic from a brain-based perspective. Different
people may utilize different patterns and regions of their brain that would greatly impact
their response to treatment as well the effectiveness of the interventions. This reality is
significant with regards to viewing clients as resistant to various interventions when they
may simply not be reaching a parallel brain state as the therapist. What may be viewed as
resistance could be simply lack of stimulation or activation related to many issues such as
familiarity with the material, culture, and so on.
In other words, what may be a calming and meditative art-making task for one
person could be anxiety producing for another. Framing resistance in this way may help
the therapist to not internalize the client’s behaviors, but rather work toward interventions
that meet the clients’ needs while still challenging them to extend beyond their comfort
zones. This would require art therapists to be versatile and adaptable; able to revise and
alter their methods on a case-by-case basis as opposed to remaining fixed in certain
prescriptive clinical formulas.
Multivariate and Complex Brain Processing
Although the idea that creativity and art are exclusively right-brained behaviors
has been widely refuted as popular fiction (Dietrich & Kanso, 2010; Zaidel, 2005), the
results of this study support the assertion (Dietrich & Kanso, 2010) that creativity is not
localized to a single area of the brain. Although the increases and decreases in brain
activity are difficult to generalize due to the individual differences of each participant, the
results show that statistically significant shifts in power did not occur exclusively in one
area in the cortex. Moreover, inhibition and activation of a wide range of frequency bands
and brain regions were involved. The diverse brain activity exhibited supports an
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emphasis on the complexity of the brain related to art making and leads one away from
reductionist arguments that fail to take into account individual variables. This
multivariate brain processing model is consistent with Dietrich and Kanso’s (2010)
assertion that creativity is a multi-region brain process and Lusebrink’s (2010)
Expressive Therapies Continuum model, which postulates that various regions of the
brain are involved according to various stages of creative production. The implications of
such a view for art therapy are a move away from applying neuroscience as metaphorical
processes and/or a reductionist train toward legitimization to a more diverse and
sophisticated emphasis on interventions that work in accordance with the naturally
imbued qualities of materials and the subjective but quantifiable responses of the brain.
The primary finding of this study and the only generalizable results remain a wide
range of statistically significant shifts between pre- and post-intervention EEG readings
that indicate that the QEEG is an effective means for conducting art therapy research.
The absence of a control group and the wide range of variations temper generalizations of
the trends exhibited in the results. Although I noted the complexity of the individualized
variations and these limitations above, the results of this study can be used to identify
several identifiable areas for conducting future research. The rationale for these future
areas of focus will be addressed in relation to the findings of this study and existing
research, in the hopes of working toward models for researching the therapeutic use of
the arts.
Action-Oriented Therapies
Once again the results of this study showed that making art led to statistically
significant changes between pre- and post-intervention EEG readings. Although future
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research needs to be conducted, these findings are consistent with preliminary research
(Belkofer & Konopka, 2008) that also found statistically significant differences pre- and
post–art making in a single subject pilot study utilizing QEEG measures. The results of
these studies provide growing evidence that drawing an image from imagination leads to
measurable shifts in the electrical activity of the brain. These foundational frameworks
may provide the groundwork for future studies that can further target how various
materials and art-related behaviors impact this flow of energy in the brain, as well as the
therapeutic implications that such shifts afford. Thus one may be able to eventually use
the QEEG as a means to inform clinical art therapy treatment by working toward
targeting the dynamics of electrical activity in the brain via art making.
One example of how such an approach could inform interventions would be to
measure a person’s baseline brain activity and compare this activity to the database of
normalized controls. If the person indicated high levels of anxiety and also displayed
excessive amounts of beta activity, one could approach the art therapy treatment via more
intuitive, open-ended, and exploratory art processes that countered the focus or high level
of concentration associated with beta frequencies.
Although no research currently exists as to what art processes could achieve this,
a possible example could be encouraging the client to enter states of relaxation and low
self-criticism by exploring the physical qualities of watercolor paint in a nonobjective
manner while painting along to relaxing music. Evaluating the content of the imagery
would be low on the list of treatment goals, as would be the depiction of pathology or
interpretive frameworks; the emphasis would be placed more on moving the body and the
sensory qualities of the process. In this example there would be no pressure to correctly
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depict an object; rather, the participant would be encouraged to engage in the application
of the paint and the emergent properties of the medium (such as color) in an open-ended
way. One could then measure the participant’s brain activity again, either longitudinally
or immediately after art making, to see if shifts occurred.
By contrast, if the person displayed low amounts of beta activity, focused,
structured, and task-specific approaches to art making might be appropriate, such as
tracing an image or building three-dimensional objects that have a discernable beginning,
middle, and end. Clients who would otherwise struggle to focus and remain on task may
be able to use art making to organize and focus their internal reality or chaotic emotional
reality. In both cases, we could see how the behavior of art making could be used to
promote self-regulation but use the of art and the targeted activity of the brain differ.
Varying materials and tasks to meet the goals of treatment in such an approach is
nothing new to the field of art therapy, but the empirical support for such nonverbal,
action oriented, and sensory-based approaches is a promising potential of QEEG. As
noted by B. Moon (2010), art therapy is a meta-verbal activity, which is not dependent
upon verbal processing or interpretive language-based narrative frameworks: “We often
witness creative expressions of feelings that are beyond the communicative abilities of
conventional speech” (p. 29). B. Moon identified the therapeutic potential of art therapy
as existing “before clients say anything about their creative expressions. . . . The main
course of the therapeutic meal takes place among clients, media, process, and product”
(2010, p. 30).
The reliance on action-oriented, nonverbal, bodily oriented approaches entailed in
art therapy is consistent with best practices for trauma (Collie et al., 2006) and a greater
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emphasis of the neuroplasticity of the brain (Siegel, 1999) Previous research (Crabbe &
Dishman, 2004) has shown that exercise can lead to observable changes in the activity of
the brain that linger once the task is finished. Art making could be viewed as a less
invasive kind of exercise in a sense but share in the ability to promote affective changes
using task-specific behavior that can be measured via the EEG. Similarly, although
exercise has been shown to impact positive mood via the increased activation of the left
prefrontal lobes, “affective responses to exercise stimuli can exhibit markedly different
patterns across individuals” (Hall, Ekkekakis, & Petruzzello, 2007).
The results of this study support the idea that the task-dependent impacts of artmaking behaviors on the brain impact mood in ways that are similar to how exercise has
been shown to impact mood (once again, even after the task). Thus the results of this
study may be a building block toward supporting the ability of art therapy to impact the
structures and functions of the brain without a reliance on language. In other words, art
therapy may rewire the brain, thus leading to shifts in affect, mood, and behaviors.
Moreover, clients may be able to utilize the methods they learn in art therapy to practice
these behaviors via their art making outside of treatment. Because making art can be a
pleasurable experience, clients who may be hesitant to participate in verbal therapy may
be able to benefit from art therapy interventions that target the energy of the brain. Thus
treatment need not be measured as successful based solely on clients explaining their
imagery or even depicting trauma or pathology, but rather based on observable shifts in
the electrical activity of the brain afforded by the imbued qualities of image making.
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Frontal and Prefrontal Shifts
Noting that the shifts in brain activity were not uniform, it is possible that the
variations in amplitude of the frontal regions may be related to Dietrich’s (2003) transient
frontal hypothesis, which speculates that a deactivation and/or a redistribution of activity
in these brain regions is related to altered states of consciousness. The frontal lobes are
also significant in that it is widely agreed that this brain region is involved in regulatory
capacities and monitoring more impulsive brain behaviors. The onset of activity in this
brain region may be developmentally linked to the shift in creative energy that can
manifest as the resistance one sees at the onset of adolescence; it affords new motor skills
and regulatory capacities but also deep concern with social behaviors. Although in many
ways they are responsible for our higher order thinking, the frontal regions may be in a
sense the seat of the internal critic that inhibits creative expression (Obiols, 1996).
It is possible that in order to enter creative states of engagement the frontal
regions are deemphasized and resistance is thus diminished. It is further possible that the
art therapist may help this process by way of encouragement or by promoting the
utilization of materials that do not require such a highly goal-oriented task. The most
obvious example of such a process would be starting simply with nonobjective
movements on the page. Yet on the other hand the pleasure of focus in detailed art
making may be associated with frontal activation in the reliance on highly nuanced motor
tasks (Lusebrink, 2010). Noting the example of adolescence, it may be that the new skills
afforded by the developing of the frontal lobes may be related to the high importance
adolescents place on rendering and detail. In addition, the identity work and social
awareness associated with frontal lobe processing may be related to the importance of
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brands, logos, and affiliation with sports teams and groups that often characterize
adolescent drawings, as well as their highly critical assessment of their own abilities.
On topic of pleasure, art, and the brain, Ishizu and Zeki (2011) found that
participants who viewed images and listened to music self-determined as beautiful
showed increased activation of the medial orbitofrontal cortex. This area is, as the name
implies, housed in the middle region of the orbitofrontal cortex, the area of the frontal
lobes just above the eyes. Part of the reward centers of the brain (Vuust & Kringelbach,
2010), the orbitofrontal cortex “is likely involved in emotional regulation” (Lusebrink,
2004, p. 128) and is “an important brain region for the processing of rewards and
punishments” (Kringelbach & Rolls, 2004). As indicated by the famous case of Phineas
Gage, who exhibited profound changes in his personality and decision-making abilities as
a result of an iron stake being discharged into his prefrontal lobes (Damasio, 1994),
“damage to the orbitofrontal cortex causes major changes in emotion, personality,
behaviour and social conduct” (Kringelbach & Rolls, 2004, p. 351). In addition, the
medial orbitofrontal cortex has been determined to play an important role in the
experience of pleasure and reward, housing the reward pathways that regulate levels of
the neurotransmitter dopamine. Dopamine has been determined to play important roles in
the anticipation of pleasure, “reinforcement, learning, and in reward-seeking behaviour”
(Vuust & Kringelbach, 2010, p. 177).
Interview responses from several of the participants in this study reflected
feelings of frustration at the beginning of their art-making process, although they
eventually reached states of relaxation and meditation. The variation of responses in the
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frontal lobes may be related to the participants working through these issues of frustration
or they may be related to aesthetic pleasure or a combination of the two.
An additional important feature of the prefrontal regions of the frontal lobes can
be seen in the finding that the activation of the left prefrontal lobe in EEG studies is
associated with positive mood and affect, whereas a high level of right prefrontal activity
is associated with negative mood and depression (Ahern & Schwartz, 1985). The results
of this study showed divergent responses in this region. Not all participants showed an
identifiable trend of suppression or activation in these regions. Yet when averaged
together, the relative power difference maps do show an increase in beta 1 activity in the
left prefrontal region for the non-artist group post–art making. The increase in beta
activity of the left prefrontal lobes may be consistent with the interview responses of
many of the participants who noted a high level of focus and level of engagement with
the art task despite the unnatural surroundings and the presence of the EEG net. In
addition, it is possible that the increase in activity in the left prefrontal lobes in the beta
frequencies indicated that art making promoted positive affect in the non-artist group.
Although unfortunately mood inventories were not administered in this study, a common
theme of the participants was feeling relaxed. An area for future research would be to
develop art therapy research methods using QEEG measures and mood inventories to
determine if correlations can be observed between art making, left prefrontal activity, and
affect.
Significant Theta, Alpha 1, Alpha 2, and Beta 1 Activity Across Multiple Brain
Regions
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The results of this study showed significant differences in brain activity across
theta, alpha 1, alpha 2, and beta 1 frequency bands. As previously noted, due to the large
amount of data and their primary role in sleep research, delta frequencies are not
discussed in the results. Once again, rather than deduce conclusions from these findings
the central goal here is to assert that the therapeutic benefits of the arts may come from
deep relaxation or intense states of focus. Individuals who might display low theta
activity may be more directed toward art processes that relax the mind and the body such
as open-ended or nonobjective painting rather than the creation of a self-portrait, for
example, or art-related tasks that might require more active brain processes that would be
associated with beta frequencies.
The phenomenological experience of the participant can be a great aid in helping
to understand the QEEG data. By pairing the participant’s expressed intention, image,
and brain maps, a greater understanding of the activity displayed in the QEEG can be
gained. Such a mixed design allows the researcher to look at the objective data informed
by the subjective experiences of the participant. A benefit of this approach is that
quantifiable evidence is generated without relying exclusively on the interpretation of the
researcher. Bringing the voice of the participant into the research creates a research
model that is consistent with clinical approaches to treatment that emphasize interpreting
imagery and art processes in the context of the relationship between client and therapist;
engaging with the imagery and the client via questions and dialogues as opposed to
telling the maker what their imagery means. The mixed design of this study is a way to
research art therapy that is consistent and directly applicable to clinical work.
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Summary
In summary, no participant in this study displayed the same brain activity in
response to drawing an image. These results caution overgeneralizations and applying
biological models to averaged group behaviors. In other words, although the impact of art
making on the brain is observable and quantifiable via QEEG methods, these impacts are
highly subjective and vary person by person. Yet the results of this study tentatively
support the idea that although people may have varied affective responses to drawing, art
making may parallel exercise and meditation in the ability to utilize an action-oriented
behavior to promote shifts in cortical activity that may correspond to variations in mood
states. The statistically significant results of the individuals’ pre-post QEEG readings in
this study support the preliminary findings in my previous study (Belkofer & Konopka,
2008), which asserted that QEEG methods are a useful means for assessing art therapy
treatment.
The paired results of these two studies continue to advance the notion that art
therapy and art making–related behaviors can impact the brain. The results of this
dissertation specifically indicate that art may produce calming and meditative states via
the open-ended exploration of art-related tasks. These meditative states are indicated by
the responses of the participants as well as increases in frontal theta and posterior alpha
activity. Art therapy research may benefit greatly from following the model of research
that has explored the impact of exercise and meditation on the brain. Once again the high
frontal theta activity paired with high posterior alpha activity is consistent with research
that has showed parallel patterns occurring during nondirective meditation (Lagopoulos
et al., 2009).
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Although certainly not all art therapy sessions may have a goal of producing
meditative states of consciousness, repeated experience or exposure to art behaviors such
as drawing may help individuals lower their states of arousal, relax, and/or enter into
altered states of consciousness between awake and sleep states. In less clinical language,
art may help a person “zone out” via the promotion of theta/alpha states.
This ability to “zone out” via art making may be helpful for people who are
experiencing symptoms of PTSD such as hypervigilance and elevated baseline states of
arousal. An exciting area for future research is to explore the use of art making as a
means to induce increases in theta frequencies. Future studies could explore how tasks
and materials impact brain states. Are there certain art materials and intentions that
promote theta activity as opposed to beta activity? Conversely, are there certain art
materials and intentions that promote beta activity as opposed to theta activity?
Although many art therapists may intuitively navigate their treatment based off of
these observed art-making behaviors, pairing the QEEG with art therapy allows more
efficient treatment methods as well as greater opportunities to assess treatment. Thus
baseline QEEG readings that show deficits of theta activity in people with PTSD, for
example, may help the art therapist to find materials and processes with their clients that
promote meditative shifts and help them work toward using art to regulate their own
emotions. The QEEG could be used to help the therapist to determine goals and
objectives for treatment.
It is important to emphasize that these methods could vary by participant (what is
relaxing for one person could be anxiety inducing for another) and levels of artistic
training. The issue that I want to assert is that this model does much to support the art-
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based utilization of imagery to self-regulate as opposed to solely finding the value in
therapeutic models that express trauma or pathology in either a clear narrative or via
identifiable trends of the imagery. The implication of this assertion is that art therapy may
work toward a model that does not assert the curative element of art making in the verbal
processing, but rather values the act of image making and the qualities of the image itself.
This would not only help move toward legitimizing art therapy as a useful treatment for
those who can not process their emotions verbally, but also help to anchor training art
therapists in the field-specific competencies of understanding how art-related behaviors
impact the body and the brain. In addition to the diverse competencies and training
already implemented in art therapy educational settings, the art therapist student or
trainee would sharpen their ability to help clients use art to “feel” a new reality via the
induced neurobiological impact of image making.
In essence, this dissertation suggests that a neurobiological framework for
understanding art therapy is a very complicated endeavor. It seems likely that future data
analysis must take into account the phenomenological responses of the participants along
with maps of their brains. Combining the empirical data of the brain maps with the
qualitative data of the art and the interviews to create a snapshot of each person is
promising in that such a mixed design allows for a kind of quantitative case study in
which the objective measures of the brain activity are paired with the subjective
responses of the person. This mixed design could arguably lead to a more complete
picture that would be consistent with the previously noted calls for brain research to take
into account the complexities of art making and the need for art therapy research that is
consistent with the art-based values and identities of the profession.
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